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I have the kind penmssion of J. Knowles, 
£sq. F.R^S. Secretary to the Coxamittee 
of Surveyors of the Navy, to make such 
extracts as I may thmk proper from his 
very valuable work» An Inquiry into the 
means which have been taken to preserve 
the British Navy and as no language 
which I can command, would so well apply 
to the object in view, as that used in his 



• I would earnestly recommend a perusal of this Treatise to all 
Ship-ownen ; the infonnation it coutaiiis will wdl repay tbe price» 
and it ia unneeeMary to remark, that from the oflBcia] atoation hAd 
by Mr. Kiiowles, he has better mi^is of correct information on the 
streogtli and durability of vesBels» individuaUy^ coflecttveljr^ and 
gjeneaXty, Usui any dooame&ts kept in llie merqmtile interest can 
furnish^ notwithstanding the Register Books of Shipping. Mr. 
Knowles's Treatise sliould he on the table of the Heading Room of 
every Sea*porty which hu one* 
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preface, I take leave to quote the following 
passages from it. 

To naval and commercial countries, 
there is no object of greater importance 
than the preservation of their ships. But 
to Great Britain in particular, who has 
long claimed and enjoyed the sovereignty 
of the seas, and a great proportion of 
the trade of the world, this is a subject 
on which her vital interests depend. 
Sir Walter Raleigh has justly observed, 
^ that whoever commandeth the sea, com- 
mands the trade; whoever commands the 
trade of the world, commands the riches 
of the world, and, ccHisequently, the world 
itself/ The command of the sea is not, 
however, to be obtained by the number of 
our ships, or the skill and courage of our 
seamen alone; it depends also upon the 
condition and fitness of the vessels which 
they navigate, and the preponderance of 
trade is preserved, not by enterprise only, 
but, by conducting commerce m the most 



efficient manner, and on the most econo- 
mical principles. The strictest attention 
ought then to be paid, to extend the 
durability, and improve the state and con- 
dition of our royal and mercantile navies*^ 

^* In the proportion that theoretic con^ 
struction has been neglected, the practical 
art of building has been encouraged ; and 
hence it is, that the workmanship in British 
ships Jbas been equal, if not superior, to that 
oi most of those built in any part of Europe. 
But, for the want of principles, little of al- 
teration or improvement was for many years 
introduced in the disposition of the mate* 
rials, or connection of the several parts, so • 
as to increase the strength of the vessels. 
Within tlm last ten years,"" a new system 
has been invented and introduced by Sir 
Robert Seppings, which has given to our 
ships of war, great additional strength to 



* Mr. Kuowles's W ork is dated 1st January « 1821. 
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resist the effects of the waves, is likely to 
be conducive to their durability, and to 
ensure the safety of the mariners. 

''.From the jealousy incident to human 
nature, in properly appreciating and ap- 
plying the mventions of others, or the 
indolence of the mmd m not bringing itself 
to examine new methods or combinations, 
these improvements, while they have been 
eagerly grasped by foreign nations, are 
but slowly introduced in the ships of our 
merciiants, and, with aa apathy hardly to 

be credited, are totally neglected by the 
first trading company in Europe. Although 
ignorance of their application, and bigotry 
to old customs, may for a time prevent 
their introduction, the evidence of their 
advantages must in the end prevail." 

It is much to be regretted^ that there 
should exist so strong a prejudice amongst 
ship-owners, of extravagance in the Kxng*8 
dock yards, or in building ships of war. 
Economy and durability, are and must be 
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as mucli objects .ia the King's yards, as in 

a merchant's yard. Durability in a mer- 

chant's yard IB at least questionable, since 
what is for the interest of one party, is 
against the interest of another. 

With respect to any alterations of con- 
struction I have presumed to sug gest, the 
Remarks will shew that by far the greater 
part of them have been in practice in the 
Royal Navy, for one and twenty years, 
and that so far as they are in conformity 
thereto, no objections can lie against the 
practicability of them, and I must be un- 
derstood throughout, as speaking of well 
seasoned wood. Unless this be the case, 
the fabric must soon decay. 

It is due to state, that I have met with 
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direct an investigation into the proposal, 
and. that I have at all tunes received 
every countenance and encouragementfrom 
Sir Robert Seppings, the Surveyor of 
His Majesty's Navy. 



X 



With respect to prejudices in shipping 
matters, 1 will only rBmark, that coppering 
voBsels' bottoms, chain cables, chains for 
running rigging, solid bottoms to ships of 
war, and Steam Navigation, have each of 
them been opposed, and have each of 
them made theur way in spite .of opposi- 
tion. A principle, the effect of which, 
would be to alter the whole classification 
of mercjbiant shipping, cannot be ^pected 
to be more fortmiate. Let its merits or 
demerits, however, appear for themselves. 

In conclusion, I have only ftirther to 
state, that in this little work I make no 
pretensions to elegance of style. It has 
been written, as well as printed, at different 
times, and, in consequence, there may 
appear to the . critical reader a want of 
arrangement, and perhaps repetition, which 
under other circumstances might have 
been avoided. 

KlRKALDY, 

-^Qth January, 1832. 
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The admmJkLges of the following Plan to the 
Sh^ Owner and Merchant are : 

1st. — ^Increased strength to the vessel against col- 
lisioD) and violence of every kind. 

2nd. — ^Increased durability to the timbers, as 
proved by the experience of twenty-one years in 
the Royal Navy. 

8rd.-~Increa8ed safety to vessel, life, and merchan- 
dise, ill proportion to the thickness of the tim- 
bers and ceiling plank, or upwards of lour to 
one, when compared with the present construc- 
tion. 

4th.r— Increased protection against fire, owing to 
the exclusion of air. 

5th.— Increased safety to vessel, stores, and mer^ 
chandise, by the exclusion of vermin, 

6th. — Increased comfort to passengers and crew, 

by the exclusion of bilge water, and noxious air 

from between the timbers. 

b 2 
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7th.— Knowing at all times, day or night, by look- 
ing at, or in a dark night by feeling, a marker, 
or index, on deck, when there is any, and what 
quantity of water in the vessel. 

8th.~A greater vacant space to hold water in ihan 

under the present construction, without taking 
more irom the stowage than is prescribed by 
law, with the power of taking all the water out 

of tht; vessei, and almost a certainty of there 
being none to hold» 

9th. — ]\ u risk of the pumps getting choked, under 
any circumstances. 

10th. — A leak ahviiys visible on the inside of a 
vessel, wheu the cargo is out, and may be 
stopped on the inside, without the necessity of 

docking, or heaving down. 

11th.— The ship owner always protected from 
claims of damages for the vessel not being pro- 
perly duunaged to stand survey; and the expense 
of providing new dunnage, almost every voyage, 
to Baltic vessels, &C saved. 

12th.— In the event of damage to the vessel, the 
repairs would be much easier effected than at 

present, where the kelson, tor instance, and the 
ceUing-plank on both sides, must be lilted, as 
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well as the outside bottom planks removed, to 
shiiit a tew floor timbers, although broken only 
on one side. 

13tli. — Increased stability to the vessel when 
afloat, by greater weight proportionally, being 
tiirown into tiie bottom Hiaa into the topsides, 

and consequently requiring less ballast* 

14th.— More weatherly at sea^ rolling counter* 

acted 5 and ^vould take the ground better, and 
list less over upon it» by having bilge-pieces. 

15th«— A double, detached, and separate bottom, 
always in its place, in the iower deck, in the 
event of damage to the proper bottom, upon 
which the veasel might be floated, or easier got 

off a strand or rocks, if she were ashore. 

16th.— The greatest defect of all large vessels, 

viz. arching or hogging, and sagging in small 
merchant vessels, greatly counteracted by the 
v^aael being better supported and wedged 
' below, and both wedged and tied aloft, in as 
many places as she had decks, each stringer 
acting as an internal hoop, each thwartship 
plank as a beam, and each fore-and«ttft plank as 
a tie, and consequently the whole vessel form- 
ing one united, consolidated, and compact body, 
with each part of the fabric supporting the other. 
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17t1i.<^TKe vessel built nearly out of straight 

wood, with the exception of a few breast-hooks^ 
timberS| and knees, and when requiring repairs, 
the necessary materials cheaper, and more easily 
procured* 

XSth,— In steamers, with water-tight cabin and 
forecastle, bulkheads and decks, the passengers 
and crew quite safe, althuu^h the boilers should 
burst, or the vessel was bilged and full of 
water amidships ; and in the event of her sepa- 
rating, the cabin and forecastle might afford 
safety and shelter till relief could be obtained j 
and a double bottom would be always in its 
place, in a platform under the boilers. 

l^«^The vessel might with much less risk than 
at present, be run on shore, in case of necessity, 
or laid on any safe beach, to clean the bottom, 

, e^uimine, or repair, &c» 

2(H;h.~A considerable quantity of molasses, with 

sugai* cargoes, or tar, with tar cargoes, and of 
grain, seeds, pepper, teas, &c. with those car* 
. goes, which are now pumped out of vessels and 

lost, might be ydved j and much anxiety of miiid 
to the master, and labour to the crew, in pump* 
ing, prevented. 
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21st. — ^The vessel being very much stronger un- 
der the proposed constructiou, there would be 
much less damage received in getting ashore, 
aiid coiise<j^uontly fewer repairs let^uired ; and 
old vessels^ although not made so complete, 
could be improved so far as to give them a 
doable bottom in ^eir ceilings, at a small ex- 
pense, which would be much better protected 
from injury than the outside planking^and which 
might be the means of preserving the vessel. 

22nd, — Besides these advantages, there would be 
decreased risk to the shipowner, if he did not 

insure, and decreased premiiim if he did, seeing 
that 25 per cent, of the present premiums are 
caused by petty damages, proceeding firam the 
straining of vessels, and from vermin, 

SUMMARY. 

it is the opinion of practical men, well able and 
competent to judge, that if the plan were adopted^ 
(and it is coming into practice) it would be the 
means of saving at least one-third, if not more, of 
vessels, lives, and merchandise, which, under the 
present construction of merchant vessels, will ine* 
vitably be lost. Would not these advantages be 
cheaply purchased, although vessels' hulls should 
cost one half more than under the present con- 
struction ? 
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PEFINmON of fl«diT«iiw ivtidjtttbe Theory and 

Practice of Ship-building, as occur in the following 
pages; from a TVeaHse an Marine JrehUecl9aret 
by Pbtsb HxiPJDBRWxCK.^ Edinburgh^ 1830. 



Abaft or Aft, towards the stem or hinder part of a ship. 
After-body, every paft pf the hull of the bhip which is abaft tlic mid- 
ship section. 
Afloat, buoyed up by tlie water. 
Afore, tlie fore part, towards the bow of the ^p. 
After, the after part, towards the stem. - ^' 

^fT^V^^i^fj of the abip. ' ' " - 

Ballasty any heavy material, such as «uid, stones, or iron, &c. placed 
in the bottom of the vessel, to lower the centre of gravity and- 
make the vessel stable, so as not to be easily canted or heeled 
ov^r by the impulse of the winds or waves. ' '• 

BattefiS, long narrow slips of fir, used for fairing or sheering the 
ship, or drawing the hues l»y m the inouldiug loft. A batten com- 
monly signifies a long narrow slip of v, (^ad. 

Beams, large pieces of timber cxteadiug iVoui the one side of the 
vessel to the other, for bindiug her together and supporting the 
deck. The uudship-b^ani is the beam immediately at the inidship- 
firame. 

BeveUi-ngs are the different anj^les or tw isiings of the edges of the 
timbers or planks. When the edge of a timber fonns an obtuse 
angle with its side, it is said to have a standing bevel; and if it 
forms an acuj« angle with the same side, it said to have an under 
bevel. 

Bilge, the outex pad of ^ship's bottom^ on which she rests when 
agrouad. 
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BUge-pieces, planks or keels fastened on the bilge of the vessel, for 
strengthening that part which rest^> on tlie ground. Bilge-keeU 
are sometimes put on the bottom, luiuiing in tlie same direction 
BS the plank, tlmt is, in a fore*and-aft direction, to prevent the 
vessel from heavy rolling, or from drifting to leeward, and the like. 

Bottom, that part of the ship which is below the load-water line or 
wales. 

Bf«a«r-ilod(«« large pieces of tnnber bolted aeroatdie iiwdeofthe 
4up*8 bow. 

Bmlkhead, a partiticMi. Bidkhead is liie naaie giyen to tbe boards or 

planln wfaidi separate one part or csbiii froia another. 
Butt, is the joining endways of two timbers or planks. 

• 

CSsfKii^, pieces of osk^ about four or five inches square, let into the 
beamsof the vessdateadi end^ so that they are straight wilh the 
upper side of the beams, and lie in a fore-and-aft direction. 
Between the carliqga are pieces whidi lie parallel with the beams;, 
called ledges. 

Cantking, driving oakun between the seams of tiie phnkit, to pre- 
vent the entrance of water. 
CeUimg, the inside planks of a veaseL 
Chinie, to canlk light^. 

Ckeett, pieces of "wood used for flDing iq» any want or defect At 
the joints of timbers eroes-dioclcs are used ; tiiese scarpb on to 
eadi timber, and oomieet the two together. It has long been cus^ 

- tomary to cross^obodt the jomts of Cerent timbers. It has latdy 
been proposed in tiie navy yards to make the timbers to butt square 
upon eadi other, and insert a dowal half into each. This, how- 

* ever, in my opinion, is not preferable to chocking the timbers. 

ChtU, pieces of wood of difFerent shapes, nailed or bolted on any 
particular part of the dup, either for belaying a rope to, or resting 
a shore against 

OfmcAtfr-^'ft, when the planks oveiiap each otiber at tiie edges, 
and form projections on the bottom. Clencher-binlt vessds are 
much stronger, in proportion to their weight, than carvel-built 
ships. 

ComUng9, pieces of wood raised round the sides and ends of the 
hatches, to prevent tbe water from running off the deck into the 
hoM. 
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Converting the timber, is the net of briiifjiug it into a fit ^hape for 
ship-biiildingj by sawing uiid hewin:^ tt into the form reqiured. It 
is nothing more than finding the proper pieces of timber to suit the 
different moulds with the least waste, and is a matter of very great 
importance to the shi{)h!iilder. I have sometimes found foremca 
who were good converters of the material, and at the same time 
ver^ inchfferently qualified in other respects for carrying on the 
building of a vessel. I have also seen persons who were verj 
good draughtsmen, and great wasters of the material. 

Cross-poles, temporary beams for keeping the frames at their proper 
breadth until the vessel is planked^ and the proper beams put in. 

Dead-woody certain large pieces of timber fitted on the keel at the 
stem and steni-post, for the purpose of raising thefloor-timber» and 
boluug to the heels of tlie cant-limbers. 

Decks, the flats which are formed by covering the beams with plank ; 
these run in a fore-and-aft dheution, and constitute tlie decks of 
the ship. Large vessels have three or four decks, as tlie lower 
deck, the lu ilu deck, the upper deck and quarter ileck, forecastla 
deck, poop decks, kc. A flu:ih deck is one which is continued 
from stem to stem of the .ship, 

DowalSf Coggs, or Cooks, cylindrical pieces of hard wood, about 
three inches in diameter, and the same in length; they are let half 
into two pieces of wood which are to be joined together. The 
bolts pass down through the axis of the dowals. 

Draught of Water, the depth of water which a ship displaces, 
either loaded or unloaded. The former is called the load-water 
draught, the latter the Ught- water draught. 

False keel. False stem. False stem-po^t, or the Kke, is an addi- 
tional keel, stem, or stem-post, fixed on the main keel, main 
stem, or main stem-post, to increase their ftrengUi> and make a 
ship hold a better wind. 

Fc^, is to fit close> or join two pieces of wood together. 

FUiiiig-4n^4mb0n, aia those between the firanies. 

.4 JP»2/f»^ is a piece of wood fitted on a tiniber, tonalMupamnt 
or defect. The timbers should not have fillings if it can be avoi4ed, 
particularly on their outside. 



Digrtized by Google 



Floor, th« bottMK of a veaid near midships. In the imdship body, 
the flattest part of the floor is at the fin t fj ame marked 0 . 

Fioor-iimbtrSy large and stronfif pieces df liuiher which extend across • 
the keel; upon these lloors the iVaruesare erected. 

Flu$h, is when two pieces of wood are checked into each other, and 
their stirfeces become even. This tarm agmfiea a continuation of 
even am lace. ... • ■ • 

F ore-hody, every part of the hull before 0, i. «. the dead-flat fnuney 
and After-hody is the hull abaft llie s^>me. 

Foreccutle, a short deck at the bow of the ship. 

Founder. To founder is to siuk^ owing to the quantity of water 
received iuto a vessel. 

-Frfime of timbers, in shipbuilding, signifies a number of pieces of 
timber bolted together, in order to form the bottom and sides of a 
vessel. It consists of the floor-timber, two first fnttocks, two se- 
cond lattocks, two third ftiltof ks, two fourth futtocks, and one or 
two loi^and short top-timbers on aside. The frames are placed 
at right angles to the keel ; some of our naval architects have pro- 
posed to put them at right angles to the load-water line, which is 
not parallel to the keel, when the vessel draws more water at the 
steru than at the bow. ' ' ■ • • • 

Gtri^oard'Strakef a course of the outside bottom plank next to the 
keel of the ship. 

ChmU'CtU, is when a timber is formed from a straight piece of wood, 
10 tliat the direction of the fibre does uol follow the curve of the 
.liiibffir. 

Gunwale, a plank or wale which runs round the vessel's upper works, 
a little above die deck* In merchant ships, it is called the oover- 
iag^MMld^toitfesontkeends of tlie top-timbers aud the siau- 
diioiM Yrimdi aupporC the rail pass through it. The gunwale is 
abo eaMtbe Flank Sbeer. 

Hanging-knees, are those kaye OBe of thdr amv verlieaL 
Balehes, openings 'm the deck, through wfal4^ aay thb^ ie lowered 
dmmuite the hold. The fcte-hateh is near the how, tfaenam- 
halcb is eenmonly In ffae middle of the ship, and the afteMiatehia 
abaft the maiiiDiBtt. 
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Bt^ng, tb» bendliiK op thdlBeilol * ^ Tertietl pn»> 
rare of the water ontheflatptrt of ber bottom^ ot Ae MiMigdcfWii 
from file first pontran of tfceotaiaor boir« ud atana, froM aotlMiag 
«iiffiiMl^ •qppoftad V7 tbs upwat^ 
partainprcportioatolJietrgiwiinii^ . 

£W<I^ that part of aaldp in wliich tiia cargo is plaoed. 

In'hoard, the instde Sutenii^ and bindiiigs, aU aside of the gun« 
wale. 

Keel, the pnncipai piece of timber of a ship. It extends from the 
stem to the steru-post, and in a small vessel it may coii.sist of one 
piece throughout. For those of a larger size, tlie keel is formed of 
two or three pieces, which are scari^hed together, and laid on the 
blocks. The oilier timbers which compose the vessel are erected 
on it 

Keelson, or Kehon, an internal keel, placed imtne U ;i( ly above the 
floor-timberg^ aud bolted dy.^ through ^very other iiopr and the 
keel. 

i^necAV pieces of timber in the form of a right angle ; they are some- 
times made of iron, and are ascd for binding the beams to the 
ship's sides, the owe leg or arm of the kne^ being bolted to the 
side-timber^ and the other to the beam. 

IdAoursome, a vessel is said to be so when she pitches or rolls very 
much. 

i^«t(^<^aigmfies that both sides of the ship are not exactly aUke. 
Limhert, an opening between the bottom of the floor-timbers and 

Ihe garboard-strake, making a passage to the pumps f<nr the water 

which gathers in the ship. 

Mortiae, a recess or notch made in one piece of tiaiber, to receive a 
eoirespanding prijecfion on another ; the projecting part is called 
ifae tenon* 

CMhMi!, anmtcnal made of old npetj and nsed ibr cadkiog ft 

Pitch, tar boded to a harder and more tfinacioufi eottststem^. When 
cold« it is quite hard. 
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Pitcliinff, a dangerous rising and falling of a ship's bow and steni 

alternately, owing to the swell of the sea. 
Plane, a surface perfectly straight in every direction. 
Plank. Wood much less in thickness than in breadth is called plank ; 

the act of oovering the timbers of a ship with this^ is called 

planking. 

Plonk, Sheer, or Gunwale, a name for the covering-boards. 

Eabbetf or Rebate, a kind of V groove cut along the upper edge of 
the keel, for the purpose of receiving the edge or end of any planks 
that are to fit against it. There is a rabbet cut on each side of the 
after-edge of the luam stem, and fore-edge of the main stem-post^ 
into which the ends of the planks butt 

Bents, or Shakes, are openings which take place in timber when 
much exposed to the heat of the sun, sometimes to such an extent 
as to render if unfit for many purposes. 

Hibband-iine is one formed by the extreme of a diagonal and longi- 
tudinal section of a ship's bottom. 

Rolling, the motion of a ship from side to side, occasioned by the 
action of the wind and waves. This motion is afJected in a great 
measure by tlie form of the ship, and the position in wliich the 
cargo is placed. In the theory of the rolling motion, a ship is 
considered to vibrate round an axis which passes through her 
centre of gravitj-. From the action of the water on the cavity of 
the ship, if the centre of gravity bo high, she will be easily overset 
by the action of the wind or waves ; on the contrary, if it be low 
near the keel, the stability wdl be much increased^ although the 
rolling motion will be increased. 

Rudder, a machine used for steeriDg a vessd. 
Bfin, a part of a ship's liottom, abaffc the mid-ship body^ and under 
the water. 

St^ggmg, the bending down of the keel and body of a vessd at the 
middle^ being exactly the leyene of bo^;ing or aidiing. 

SmUing, ib6 dimemions of a peee of timber. 

Scarpkbig,yttmDg two pieces of timber tO|;etfaer^ by ovedapping'tfae 
end of one piece over tiie oiher^ but having both points thinned 
off^ so that when joined Ifaey appear as an even ^urfihoe. 
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Senpptn, kad or copper pipes, peniig thnoygh the ship's mdm st 

the decks above water, to allow tlie water to run off tke dedu 
Smuu, die joints of the planks. 

Section, the rqiresentation of any solid afler it is cat fay a plane. 
The whole art of ahip-dfanghting conaati in toamnif proper aeo- 
tioos of a Tessel, and leconcQing them with eaeh olher; the dif- 
ferent secdona receive dieir nsoMsfroin the iigaras wUdk the^ cut 
or produce, and from the position of their outtiiig pkuiea Thus, 
a section euttibig a veasd perpendicuhrlj, and in flie direction of 
her keel, is called a longitudinal secti(ML If it cut the reaasA per* 
pendtcnlarlj, but at right angles to iheki^lh, it iscaOed atraa*- 
verse sectionj beeanse the former may be considered ae the 
conjugate section, in reference to the ooi])ugate and transverse 
diameters of an ellipae. A borisontal section is one whose cnttmg 
plane is parallel to the horiaon, and a diagonal sectioD is one 
formed by a plane, which is more or less incKned from any of 
these former poritions. 

SUatking, thin boards or sheets of copper nailed on the bottom of 
a vessel, to protect it from worms. 

SMfUngg of th$ Pkmka, a tenn used fer expressing the arrangements 
of the planks, so that they may overlap one another with Uieir ends, 
foming a shifting of their butts, and bind the ship. When Bii|^igh 
pUmk is used, the shiftinga or overlaunehings of the phmk is five 
feet, or five feet and a half; but when feragn timber is used; tiiey 
are generally made seven feet, and there are always three strakes of 
plank between butting on the same timber. 

Sliding keeU, large pieces of wood, made to lower down throi^h the 
main keel of the vessel. 

Stabii^f the property which enaUes a dup to stand upright in the 
water, and also to regain that position when the force which has 
caused her to devuite fran it is removed. 

Stantion or Stanchion, a support. 

SUmdwrdsy large iron knees fitted between the beams of the upper 
and 'twixt decks, bolted to these beams and the ship's side, lliey 
are sometimes called iron staple-knees. 

Stem, the principal timber whidi forms the bow of the vesseH, into 
which the ends of the bow-plank are fixed. 

Siem, the aftor part of a siup above the counter, and in which win- 
dows are made to give light and air to the cabin. 
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Stern-post, a strong piece of limber, generally extending from the 
keei to the upper-deck. It fits to the after end of the keel ^ith 
mortise and teaon^ and is £»steaed by thd detd'WOods vxA heel' 
knee. 

Stringers, strakes of plaiiks wrought round the inside at the hei^t 
of the under ade of the beams. They are bolted to the clamps 
and timbers, and are hook-scarphed. As they ate pirt eo e^ge- 
meft, and serve is a sbdf to rest the bcteiui i^oin, they ore iOBto- 
tlneaaaUed shelf^eoei. 

TlMfofv^ tilt libt of a-iUp ; the pieces <^ #ood of #Ueh the fin^ 

!ire composed. 
Top-sides, all the ship's sides above the bends. 
Top-Umber*, timbers forming the Usp-mAes, 
Tt96MSt, cylindrical oak pins drMl tttoa^ thephttk and timhera 

to ftam them together. 

Umhip, to remove any thing out of itt proper aitascfioil on board a 
vessd. 

U ppBf-'dmAf the iqipennost deck that extends from stem to stern. 
Upfer^0orkt, a name for that part of the hnU of aT<Mael above 
ireter. 

long cylindrical pieces of tittter, iilBp«BBded mm theiittita 
to cslend Uie sails to the wind. 



THE 



MERCANTILE NAVY IMPROVED, 



The following observations are relative to all 
Merchant Vessels and Steam Vessels, and par- 
tially to the Royal Navy of Great Britain, although, 
irom the very great improvcuients locenlly intro- 
duced into it by Sir Robert Seppings, the remarks 
do not apply so strongly to it, as they do to the 
Mercantile Navy, from the largest East Indiaman, 
belonging to Great Britain^ to the humblest class 
of traders, so far as I am aware, and so far as can 
be ascertained by recent enquuies at London, 
Leith, Dundee, and other ports. 

It has been the.practice hitherto, and, so far as is 
known, is so still, up to the present time, in 
merchant vessels, to caulk only the outsides of 
them, from the keel to the gunwale, and thence 
inboard over the decks, and to leave the inside 
plank, commonly called the ceiling, with certain 
exceptions for strengthening the vessel, uncaulked, 
and at least to leave an upper water-course, above 
the timbers, covered with limber boards, which 
is just the lowest ceiling plank, next the kelson^ 
cut into certain lengths, and reduced somewhat 
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thinner than the adjoining planks, and either 
suspended or supported level with tbe top of them, 
and thereby giving a water-course, equal to the 
thickness or quantity reduced, uncaulked, and a 
large portion of the inside planking of the bottom 
uncaulked, for the purpose of allowing any water 
which might get into the vessel to find its way 
down between the timbers, and from thence by 
the upper or under water-courses to the punqMS, 
the ends of the pumps being carried down between 
the timbers under the ceiling, and suspended near 
the garboard strake, or outside bottom plank ; also 
to leave a part pf the ceiling unplanked and 
uncaulked lor air. 

An under water-course is cut by notching the 
flocNT timbers, on the lower part, next the outside 
plank, or fitting wedge pieces or chocks on the 
lower part of the floor timbers, which wedge 
pieces are either hollowed out if the ends of them 
are brought close down to the keel, or the ends 
of them are cut oS a little short of the keel, and 
in some vessels, the inside of the bottom plank 
is not brought close up to the timbers; or a 
groove or water-course is cut out of the garboard 
strake, and the ends oflthe first futtocks are not 
brought close do^vn to the keel, to allow the 
water to flow past them to the pumps; in few 
words, a waterHx>urse is left under the timbers, 
and between them and the outside bottoiu plank, 
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all tending most mttterially to weaken ike vessel. 
Some vessels have also an under water-eoufse in 

the bilges, weakening them still further. The 
upper and under waterniourses are shewn at Fig. 1) 
Plate 1, behig the section of a coasting vessel, at 
the side of one of the floor timbers. 

To shew that the defects in the cotastruction of 
merchant shipping are i^ell known to professional 
men, and rest on higher authority than niiiie, I take 
leave to quote the whole article "On the Con- 
struction of Ships in the Mercantile Navy/'* from 
the Supplement to the Ediiibargh Encyclopedia, 
vol. ld» pleading in apology for so doing, that 
I do not believe the defects are thought of by 
ship-owners in general, and that to point them out 
is the only ti'ue way to have them remedied, and 
tluit without expectmg any such results to follow 
my humble endeavours, I am still using my best 
exertions in a good cause. 

^ ON Tm, comTRucmoN OF tfrnp^ m tAM 

There is a serious and important defect in 

the present Construction of niei'canfile ships, as 

^...^.^ — ^ .^^^^ ■ ^.^ _. - _ , ..^t. 

* I am islbinBed (baa ariide baa attraeled great «id genenl 
atteiiti<m amongst Foreign Nations. Shall Great Britain, dien, 
allow Foreign Nations to be <be first to remedy the defects which 
« she onn so dbly point out, and daavf how to be remedied, and t9 
exod us in Uie stroeture of their merdiant shipping f 

B 2 
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regards the putting together of their ribs or frames, 
and the general arrangement of their materials. 

In forming the frames or ribs, half the timbers 
mdy are united so as to constitute any part of the 
areh^ every alternate couple only being connected 
together, the intermediate timbers, termed fillings, 
being entirely unconnected with each other, resting 
only on the outer planking, without contributing 
in iiuy (les^ree tow ard^ its su]>}>ort. It must be 
evident tiiat ships so constructed can by no means 
possess equal strength with such as have the 
whole of their timbers formed into uuiforni Irames 
or arches* 

** This loose, dangerous, and very imperfect 

mode of sliipbuilding, is, according to Sir Robert 
Seppings, peculiar to the English merchant ship- 
builder ; and we know even that it is only in 
latter years that the same system of building has 
been abandoned in the king's dock yards, while 
the preferable system of connecting the ribs was 
common to other maritime powers. 

" The i)rinciple of uniting the frames, lately 
introduced in the construction of ships of war, 
might, without doubt, be advantageously intro- 
duced into the mercantile navy ; a system which 
would communicate to the ships of our commercial 
marine much additional strength and increased 
durability, toWiout adding to the etxpense of Ifudd" 
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" But the present mode of joining together the 
several pieces of the same rib, is open also to the 
heaviest objections. The method adopted is by 
intiuducing a third piece, techiiically termed a 
chock or wedge ptece^ as in Fig. 1, Plate D. of 
which pieces the number amounts to upwards of 
450 in a 74 giiii ship, and to not less than that 
number in an Indiamau of 1200 tons, and to which 
class of ships the subsequent drawings to be re* 
ferred to have an especial reference. Of these 

, chocks, not one in a hundred is ever replaced on 
the general repair of a ship ; for they are not only 
found defective, but very generally to have com- 

. municated their own decay to the timbers to 
which they are attached. Besides this, the grain 
of the rib pieces being much cut to give them the 
curvature required, contributes in a very consider- 
able degree to the general weakening of the 
fabric. That they occasion a great consumption 
of materials is very obvious, as the ends of the 
two rib pieces must be first cut away, and then 
replaced by the chock. 

" The introduction of chocks was done with 

. the view of obtaining that curvature which is so 
necessary in the formation of a ship, when crooked 
or compass timber became scarce, as may be seen 
by a reference to Fig. 2. which describes the 
. shape of a piece of timber in the converted form ; 
and by which also it will be perceived that the 
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iQiroductioD of the chocks a^aifts ii^ obtakiug the 
requifed emrye. 

^ The frames of a mercantile ship, on the pre- 
lent mode of building, before t^hey sure placed and 
united to each other, may be seen m Fig* 3, wiA 
their chocks or wedge pieces. To the evils al- 
ready stated of the present practice^ may be added 
th«t of impcirfeet workni»n«hip, sq tbc^l the snr* 
faces of the ehocks are seldoni in contact with 
the surface^ of th^ tiipbers. The endi^ of both 
ftc^ moreoyer ^eqnently reduced 8p ^{n, b» to 
split by the fastenings that are necessary to secure 
the planks to the ribsj and thus the ship, in the 
^yeiit of grounding, or even |n the ordinary fM^t of 
lolling, derives little support from timbers united 

only in fact by two n;uiow edges. 

Another great defect arising out of the present 
plan of constructing mercantile ships is, that the 
ends of the lower ribs ur timbers, cominonly 
(e^ined futtocks. Fig. 3 B, are not continued • 
across the keel C, $o th#t po support is given in a 
transverse direction when the ship touches the 
ground nor any aid to counteract the constant 
pre9sure of the mast* This great sacrifice of 
Hrengih and *afefy^ is made for no other purpose 
than that of giving a pass^^e for the water to th^ 
pnpps. 

^ The floor timbers, which by this mode of 

Gonsti'uvtAon are the ou^y ti^nbcrs which croi^s tho. 
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keel, are also weakened for the aatne purpose, as 
shewn at D in the figure last quoted. This mode, 
moreoyer^ makes the o(mveyaace of the water 
very -uneertoin, since the passage is not unfre- 
queutly choked; and the pumps from its not being 
practicable to continue them sufficiently down, 
always leaye from six to eight inches water in 
the ship y so that these compartments constantly 
« <5(mtain a certain quantity of putrid bilge water, 
offensive and injurious to ike health of those on 
board. 

The deficiency of strength causes also an 
alarming insecurity in the plank of the bottom^ 
termed the garboard strake, as shewn at E ; and 
which consequently is* in no other way connected 
with the general fabric, than its connexion with 
the keel at F, and a slight security at G. Hence 
it is obvious, that in the event of the keel being 
disturbed, the garboard strake, from its being 
. attached to it, must share the same fate as the 
keel, and in that case the loss of the vessel would 
be inevitable* • 

To obviate these very serious defects, and to 
do that for our mercantile marine which he had 
already so successfully accomplished for ships of 
war. Sir Robert Seppiugs laid before the Royal 
Society in March 1820, a highly important paper, 
and which was printed in the Transactions of the 
same year. The principle may be comprehended 
by a reference to Fig. 4, m which it will be seen^ 
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thai the eon^fHmef^ fMtrts of each rib are of shorter 
lengt/is and less curvature^ and comequentli/ less 
gram eutj thai the^ are more firm and eolid by 
the wbHUuHon of coake or dowth^ for choeke or 
wedge pieces j and that the mode of connecting the 
lower timbers is better adapted,, in the event of a 
ship groundings to give support and strength to 
the Jahric^ as loill appear Lij the Hue tnarJced H. 

" That the frame of the Thunderer, (now the 
Talavera,) built on this principle, is snperior in 
point of strength, says Sir Robert Seppings, to 
a frame constructed on the common system, is 
fully established by a report from the officers c€ 
His Majesty's yard at Woolwich to the Navy 
Board, who directed them to compare the strength 
of the frames so united with those of the Black 
Prince, constructed in the usual way with chocks 
or wedges. 

In alluding to this interesting and important 
comparison, Sir Robert remarks, that ^ ihe ftame 

of the Thunderer was composed of small timber^ 
hitherto considered applicable only for the frames 
offrigoJtes. ^ I was prompted,' says this ingenious 
constructor, * to attempt the introduction of the 
plan on wliich she is built, from there being a 
surplus store of small timber in the yard ; . and 
from a conviction, thaJt a w^eomhmed nxmher of 
small timbers might be made equal, if not superior ^ 
both in strength , and eoonamy^ to the large^ oner' 
groum^ amd frequently grain^cut materiab^ made 
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use of tn eanHrueting the ftcmet pf large ships; 
and the result has shewn the correctness of t/ie 
prme^aiie ^ the adoption of whieh cannot fail to 
prove of great national advantiige, in the applica^ 
tionoj sloop timber to the building of frigates^ and 
of frigate Umber to ships of the line^ whenever 
larger timber cannot be procured. On this prin- 
ciple, also, may frigates and small ships of war, or 
merchant veasels, be built of straight fir, , without 
the assistance of oak or elm, which were formerly 
employed to give the necessary curvature of the 
sides.' The principles here laid down by Sir 
Robert Seppings, are of vast importance, and we 
eainestly hope will speedily and generally be 
adopted. 

" As it respects the general safety of the ship, 
it will be seen by a reference to Fig. 5, Plate D. 
and Plate DL that the timbers uniformly cross 
the keel ; that the frame of the ship is filled so 
as to form one compact body to the height marked 
K ; and that only certain internal strakes of planks, 
or thick stuff, as it is termed, are introduced, 
which are those on the joints of the timbers, for 
the purpose of giving strength where every alt^r- 
nate timber necessarily joins, as shewn at L. 



* " A just economy of materials should be one of the first objects 
of the builder's attention^ and this desirable object 13 to be ubUiliied 
only by judicioii-s combinations of the materiab to be used." — See 
the valuable work of Mr. TredgoM on the JBlementary Principles of 
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The rest of the inner planking may be omitted, 
and dunnage battens brought in a perpendicular 
direction upon the timbers beti9een the plank, as 
shewn at M, forming regular spaces between 
each^ as is usual at present, upon the plank j 
thereby giving an increase of stowage in propor- 
tion to the thickness of the plank omitted. Water- 
courses, as siiewn by dotted lines at N, are to be 
left in the joints of the timber under die plank, 
fop tiie purpose of conveying the water to the 
pumps; ^vhich, by this plan, will reach below 
the waterj instead of being some inches above, 
as is the case with the present mode, before 
described* Consequently, by the proposed system, 
no stagnant water will remain ; and farther, the 
limber passage, or water-course, will be one 
smooth uniform channel, which can be cleared 
with ease, should it be required, whenever the 
hold is unstowed ; whereas at present it is inac- 
cessible iu places, and forms compartments for 
putrid water, without there being any means of 
removing it. 

It is obvious that a ship constructed on this 
principle, may sustain the loss of certain planks 
of the bottom, and also the keel, (which Iw 
frequently been found to have haj)peiied to ships 
of war on their being taken into dock,) and still 
reach the place of her destination, when the loss 
of either would be the destruction of a ship built 
on the present mode. It will be evident ako. 
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diat a sliip eonstroeted as now raoommendedt 

possesses greater stowage and more space for 
leakage than by the old plan, by tUe omissioa of 
the lueleaa inner planking, and by laying the 
kentlage on dunnage, leaving a space for the 
water, which waa formerly occupied by the inner 
lining. This dunnage in the bilge may be found 
in the iron kentlage, and thereby serve as ballast, 
for which it is well calculated from its situation, 
and by its occupying a space heretofore forming 
part of the fabric of the ship, will give an increase 
of stowage, as before stated. 

The best method of closing the openings be* 
tween the timbers, is by filling the intermediate 
space with pieces of wood, about three inches in 
depth, of such lengths as the inferior conversiciui 
will supply, abundance of which may be procured 
from the offal. These fillings ai'e to be well 
caulked, after which the esterjor plank is to be 
brought on. When the works are going on within 
board, siiniiax- pieces are to be fitted internally, 
and afterwards taken out for the purpose of ^ling 
the spaces between the pieces so fitted with a 
mixture of Parker's Roman cement and drift sand, 
in the following proportions, vis- 
Parker's Roman cement, - 

'8 



Drift sand, 
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previously paying the opening well with coal tar« 
Where there is sufficient space, a brick, or part 

of one, may be introduced, provided there is ruoiu 
for cement between it and the timbers. When 
filled in to within about two inches of the surface 
of the frame, the pieces of three inches already 
fitted and taken out, are to be well driven in and 
caulked, and by so doing, no space will be left 
tmoccupied. If considered desirable, these pieces 
may be driven below the surface of the timber, 
thereby leaving water-courses to convey the leak- 
age to the pumps in channels. And prior to 
launching or undocking of ships built on this 
principle, it has been the practice to inject the 
part filled in with mineral tar by means of a 
simple forcing pump, boring holes in the joints 
of the timbers for the introduction of the pipe. 
By following this method the air will be excluded, 
which, as experience has shewii, lends murli 1o 
the durability of the fabric. If what is here 
recommended be attended to, says Sir Robert 
Seppings, and niezcMntile ships were built mider 
roofs, as ships of war now are, durability would 
be obtained in additicm to safety from the mode 
of their construction. 

" The beams are to be attached to the sides, as 
shewn at O, Plate D, Fig. 5, rendering wood 
knees imnecessary, and requiring only a small 
number of those of iron. 

Plate DI, Fig. 1, marked P, describes the 
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old principle of framing the stem with transoms. 
Q represents the new principle, with timbers 
similar to the bow, omitting the transoms below 
the wing or upper transom ; aixl hy introducing 
the new principle on which the floors are made, 
the necessity of using valuable eompass, or croolced 
timber, hitherto required, and ^vith (HilK'ulty 
procured for these purposes, is avoided. Uniform 
support will thus be given, and also an increase 
of room for stowage. 

" In large mercantile ships above 500 tons, 
Sir Robert Seppings would recommend that plate 
iron .be laid diagonally, as shewn in Plate DI« 

The principle thus recommended will cause 
a decrease in the consumption of materials, and 
the difficulty of procuring the necessary curvature 
will be obviated. It also affords protection from 
worms externally, and vermin internally. Leaks 
may be more easily discovered and stopped than by 
the old method j and in point of additional strength 
there can be no doubt* If farther proof were 
required, Sir Robert Seppings refers to the case 
of the Malabar of 74 guns, built ;it Bombay, and 
which arrived at Portsmouth, loaded to her 
upper deck with timber, and during her passage 
encountered four heavy gales of wind, without 
shewing a symptom of weakness, as will appear 
by the following extract from the survey made 
by the officers of the Plymouth yard, on that 
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ship, by ordei' of the Lorck Conunissioxiiers of the 
Admirftlty. 

** * When we consider the nature of the lading 
ttiat this ship has brought home, with the tem- 
porary security to tbe beams of all the decks^ 
exeept Die orlop, and that on her passage she 
encouutered lour very serere gales of wind, it 
matfkf we pnoftune) be nary gcatiQriiig to your 
bowmvible board to find, tiiat she does not in- 
dicate any past symptoms of weakness or straining 
in any part# 

^ This ^ip liad no oihir altadiment for her 
beams than the internal hoops and thick water 
ways; the remainder of her seenrkyi ihe iron 
loMes, being omitted (from tbe difficulty of pro* 

curing them in India) until her arrival in this 
country; thus supporting her cargo without the 
add ef knees, either of wood or iron/^ 



The constaruetion of tbe watoMSOurses is of 

more consequence than at first sight may appear. 
It is well known that many vessels have been lost 
owing to their pan^ ^^i^^ choked, and 

become thereby un8erviceLLl)le , and as sand ballast 
is of all substances which a vessel takes in, the 
moat difficult to be guarded against choking 
the pumps, I shall take it as a representative for 
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grain, seeds, coaMust, or any other substance 
whatever, which would choke them. 

Without entering into the details of practice of 
caulking the ceiling as high as the tc^ ot the sand 
ballast which is to be taiiea in, and chinsiug the 
limber-boards and seams of the pump well^ it is 
certain they must either be caulked or not. If 
they are caulked, which is the geueral practice, 
and water gets into the vessel aloft, for instance, 
at the hatchways, not a drop of this water can get 
to the pumps to be pumped out, aud as it is not 
customary to caulk the ceiling much higher than 
flie top of the ballast, when the ressel is heeled 
over, and water gets within the ceiling, at either 
the weather or lee side, the same thing happeosy 
and a vessel may thus be foundeied wittout Iha 
possibility of the pumps taking a drop of water 
out of her, owing to the bottoms of them being 
carried below the ceiling. 

Again, if the ceiling, limber-boards, and pump 
well are not caulked, and water gets into the 
vessel either from above or below, it washes the 
sand down at the seams of the ceiling planks, or 
limber-boards, and chokes first the water-course 
under the timbers, (as is well known in practice,) 
then fills up the vacant spaces between the tim- 
bers, and chokes the upper water-course, and 
then chokes the pumps in the well, or perhaps 
more summarily, if the water be high enough, 
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washes the sand in at the seams of the well, and 
chokes the pumps at once.* 

It is quite clear therefore, that whether the 
ceiling, limbers, and pump well he caulked or 
not, the construction is equally defective for the 
double purpose of admitting water from above 
and from beneath, and keeping back the sand ; 
nor does caulking the ceiling and pump well up 
to the upper deck, as with a cargo of seeds or 
grain, remedy the defect, as in this case, with 
water in sufficient quantities from within, the 
vessel must inevitably founder, as it couiJ not 
get to the pumps, with their bottoms below the 
ceiling; and wilh a leak from without, as the 
water would be prevented by the ceiling and' 
pump well from getting into the vessel, she 
would undoubtedly be safe, as the water, although 
not pumped out, would only find its level on 
the outside, if indeed it rose so high, being 
resisted by the air confined between the outside 
and inside planking, and gunwale, and deck over 



• The disadvantages of open ccilinpr?? are well known to those 
who break up vessels^ as sliinglc ballast is frequently washed down 
between the timbers, and rests on the inner part of the outside bottom 
plank, and by the rolling of the vessel, assisted by the bilge water, 
has been found frequently to have chafed a three inch bottom plank 
nearly through, besides tlie risk of choking the pumps. The same 
thing has happened by shot or other heavy substances having been 
dropped down at the air spaces or when the limber -boards were Ufted, 
and having rolled from side to side with the motion of the vessel. 
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the pump well, supj>osing all these spaces alx)ve 
the leak to be air as well as water tiglit, tUougU 
this is hardly to be expected. 

By the modi? in Avliich vessels m the merchaat 
service are at present constructed, when water is 
once past the outside planking, it is so Dbut into the 
vessel, that it must cither be inimped out, or if 
it contiaues to flow, and is not pumped out, tiie 
vessel virili sink; and we have a very recent 
instance of this at London,* as appears from the 
following extract from the Globe newspaper, of 
Thursday evening, 17th March. 

" Sinking of a CoSier.^On Tuesday, 15th of 
March 1831, about one o'clock, a collier brig, 
the Spring,'^ laden with a cargo of coal from 
Sunderland, was moored off Botherhiihe, when 
owing to the squally state of the weather, she was 
driven upon her anchor with such force that it 
protruded through the outer sheathing, and a 
large hole was pricked in the bottom of the 
vessel. She filled with water so rapidly, that it 
was found impossible to save her, and the captain 
and his crew only escaped just before she went 
down, leaving her masts only visible.** 

Here then is an instance, within two miles of 
the Royal Exchange of London, and Lloyd's 
Coffee-house, the emporium of commerce, and of 



• Tbsae remarks were written in April 1831. 

C 
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the Mercantile Navy of the World, of a vessel 
siDking and obstrocting the navigatloit of the 
river, irom the simple circumstance of having 
been driven oii her anchor, the case happening to 
vessels, more or less, every day, of grounding or 
being driven on their anchors, without seeming to 
excite any unusual sensation, or instigating any 
enquiry how a similar disaster may be guarded 
against and prevented in future.* 

The Agamemnon, 64, was lost about the 
year 1809, in the River Plate, owing to having 
grounded on her anchor ; and there are instances 
of loss daily, owing to similar causes, or vessels 
getting damaged in their bottoms on rocks. 

It is plainly demonstrable that all water which 
gets into a vessel, must get in, either from the 
outside, up to and including the gunwale, or by the 
inside, including the decks, hatehways, and any 
openings of any kind in the decks; and if it be 
in sufficient quantities, it must either be pumped 
out, or the vessel will sink. 

It would appear therefore, that properly ser 
curing to the timbers and caulking the ceiling, 
or inner planking of ihe vessel, and making it 



* On aiking a Watemnn in Septeinlier 1831, to point out tbe 
ipot vihett <he collier tang had sunk, by bemg driven upon her 
anchor, m the spnng of the year, he enquired, whidi on 'em, ar," 
as if ^ thing was of sudi eonunon oocurrence that he wasat aloss 
to know which of them I meant. 
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thoroughly water tigLtt, planking over also and 
thoroughly caulking the wholo space at present 
for a waiter-course above Uie timbers, and 
covered with limber boards, and caulking the 
spaces at present lelt op^ for air^ would afford a 
double security against a leak as high as the upper 
deck; but if this be douc, how is any neater which 
may have got into the vessel from iuboardi to get 
to the pumps to be pumped outl As matters at 
present stand, this is plainly impracticable, with 
the bottom of the pumps carried below the ceiiingy 
and all made water tight above them* 

To afford then a double security against a leak, 
i would propose to plank and secure the whole 
inside of a vessel, and fix a cistern mder the 
bottom of the pumps, (or put in a pair of spate 
pumps, with a cistern under them,) and to plank 
the pcesei^ waters-courses above the timbers, with 
piank of a sufficient thickness to bear caulking, 
and then to thoroughly caulk the whole of it so 
completely, that although the whole outside planic* 
ing should be stripped off, the vessel would swim 
as safely on the ceiling plank, as she does at 
present on the outside plank. Also to plank and 
eaulk the iqiaces at present left in the ceiling 
ibr air. The method of securing the ceiling to 
the timbers to be afterwards described. 

I would now propose a water course to be led 
alongside the kelson on each side, as far forward 

c 2 
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and aft as may be required from the spring of the 

vessel, raised above the level of the adjoining 
ceiling, by what I would call percolators, and 
the bottom of said water-course sunk at least an 
inch and a half or more below the level of the 
adjoining ceiling, to allow any water which might 
get into the vessel to drain dry off the ceiling into 
this water course. There should be a gradual 
acclivity forward and aft to cause the water to 
flow readily along the water courses to the 
bottom of the pumps. This would be greatly 
assisted by the spring of the vessel. 

In men of war. East and West India ships, and 
in general, in all vessels which either carry no 
cargoes, or their cargoes in packages, these per- 
colators may readily be made of strong and thick 
oak battens fastened to the ceiling close to the 
water courses, and raised, say 4, 6, or 8 inches 
high, above the ceiling, with notches cut in the 
under edges or sides of them, and bored with 
auger holes, to allow any water to flow freely off 
the ceiling into the water courses, similar to, L 
believe, the present practice in the Navy. These 
water courses to be covered with limber boards 
as at present, and the boards would not be re- 
quired to be tight on top; the boards to be 
sloped up to the kelson. Fortunately in this, the 
largest and most important class of vessels, all 
that is required is to preserve a clear spaee for the 
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water to flow in, unoccupied by iron ballasti cargb^ 
' or any other article, and to conduct the water 
uninterruptedly to the pumps \ these vessels having 
in general thick ceilings (except ships of war, 
which have no ceilings^) which would afford 
fiuffieient thickness of plank, after being Ihinned 
or cut down at the water courses, to bear caulking, 
and strong enough/ if occasion required, to float 
the vessel ; the bottom of the water courses to be 
sunk two or three inches under the level of the 
adjoining ceiling* 

Such vessels as whale ships, timber ships, 
stone ships, &c. whose cargoe^s would not damage 
by immersion m water, need not care whether 
they preserved a clear and uninterrupted water 
course above the ceiling or not, provided there 
was a declivity and water passage from all parts 
of the vessel's hold, to the foot of the pumps, as 
in the event of water gettiug above the ceiling, it 
would soon iind its level, or in other words, its 
way to the bottom of the pumps. With cargoes 
of t;ir also, a vessel woukl not require to liuve 
percolators. This has been held out as a cargo 
opposing insuperable objections against a plan of 
this kind, on account of the tar leaking out 
of the barrels and clogging the percolators: I 
cannot, however, see the difficulty. In a case of 
this kind, either lift the percolators, (to be after- 
wards described,) altogether, if the vessel was 
already fitted with them, or cover them completely 
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up, either inclosing them with wood snd emiikin^ 

it, or covering them up with so nuuiy ^jlies of 
tarpaulin that the tai* would not penetrate it. 
Now make the pump well thoroughly tight to 
the height of three or four feet cibovc where the 
top of the tar could by possibility come to, sup- 
posing the whole ground tier of it to be leaked 
out of the hands, and jiart of the other tiers also. 
Then take a few boards oif the pump well, or 
leave all the space above this open for water, 
which if it got into the vessel would float on the 
top of the tar, to find its way into the welL 
There would thus be water only to pump oat of 
the well, if it was in the vessel, instead of water 
and tar mixed together choking the pumps as at 
present. 

This tar would make an excellent preventive 
against a leak from the outside, as high as the 
level of the top of it on ^e inside of the vesseL 
It would also be an excellent coat for filling up 
all rents, pores, shakes, or crevices in the ceiling, 
and nourishing the wood of it. It might be ne- 
cessary to have a water-tight, or rather a tar*tight 
partition, run all the way fore and aft in the hold, 
by the midship stantions, (or more partitions if 
necessary,) to prevent the tar which was out of 
the barrels, after it had risen above the kelson, 
from flowing over to leeward, when the vessel 
was heeled over, similar to the partitions in the 
vessels called tanks, which bring water ^ in bulk 
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from Rock Fort, to die men of war, at Fort Royal, 
in Jamaica* If these vessels can carry fresh water 

in bulk, through salt water, which if mixed with 
it would render it useless, what is to prerent a 
Tcssel with a thoroughly tight ceiling, bringing 
home a cargo of tar in bulk from Aixhangel or 
elsewhere? The water would not mix with the 
tar to destroy it, nor even penetrate it Keep the 
tar from leaking outboard, and there is sure to 
be a tight ship and a well nourished ceiling. 
Barring such violence as would destroy the renml 
ni^ier any construction, the pum}>!3 might be left 
at home till next voyage* Of course . I am sup- 
posing the ceiling and all under it to be tar-tight, 
and I am not recommending such a, plan, but 
speaking of the practicability of it.* 

With merchant vessels carrying their cargoes 

in bulk, such as coals, grains, seeds, or imy loose 
article whatever, and including river or sand bal- 
last, there is considerably more difficulty, from 
the certainty that, w^th only such a protection to 
the water courses as above-meutiuned, if water 
should get into the vessel, it would wash the 

■ 

* III tight West Indiamen it has sometimes been the practice to 
bt'iid tlie molasses drained from the sugar, and which was inevitably 
mixed with bilge water pumped out of the vessels^, ashore to be 
distilled into rmn, and I liave known ii puncheon and upwards, 
to be produced in this way, while the ship was faking in her cargo. 
If the whole driiiuage of a cargo of sugars which is now pumped out 
and lost, wois saved, luimixed with salt bilge water, it would amount 
to a considerable bum in value. 
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articles to the foot of the pumps, and soou choke 
thean* 

It is ill all cases easier to point out defects thaa 
to remedy them, and I am quite aware that owing 
to the decreased value of shipping generally, the 
present is not the most favorable time to point 
out either defects or improvements to the ship- 
owner, or to shew him the way to expend money 
on his property, however much it may encrease 
tiie value of it, or however obvious may be the 
improvements. I will, notwithstanding, proceed 
to show how, in my opinion, such an obvious ease 
as that of the " Spring,'^ iiKiy be guarded against 
in future; and I here intentionally select a 
most unfavorable case, in, I presume, an old 
vessel, and lor iiiy purpose, of a defective con- 
struction. If what I am about to recommend, be 
found practicable with old merchant vessels, 
carrying their cargoes in bulk, there will be no 
difficulty whatever, with any description of vessels 
. building or to be built 
* I beg leave to premise that I here restrict 
myself, not to what I consider best in all respects 
to be done in the case, but to what alone can be a 
recommendation to the ship owner, viz* how the 
thing is to be dmie at the least expense. But 
I must iirst digress, to refer to the practice of 
building introduced into the Navy, in 1810, by 
Sir Ivobert Seppiiigs, and which consequently has 
been one and twenty years iu use. The ibllowing 
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is a quotation from the supplement to the £dia- 
burgh Encyclopedia before referred to. 

A solid bottom being a principal feature in 
the new mode of ship buildingy not only to give 
strength to the fabric, but also security to the 
seamen in case of accident to the plank of the 
bottom, by striking upon a rook :* this operation 
is carried into effect by filling the smaller inter- 
stices between the lower timbers, as high as the 
floor heads, with strips of wood, and thence up- 
wards, by driving firmly in the openings between 
the frame limbers, on the outside, pieces oi uak 
three inches thick, until they make a fair surface 
with the timbers ; on this is placed a composition 
formed of two parts of lime of a particular de- 
scription, called Parker's cement, and one part 
of drift sand, the mixture is placed on the outer 
filling of wood, until it comes within two inches 
and a half of the surface inside ; an inner filling 
of oak, similar in all respects to the outer, is 
then placed on iMs, and by being driven firmly 
against the cement, forces it into all the inter- 
stices, and thus renders the bottom, to within 
three inches of the plank under the orlop clamp, 
one solid mass. The fillings ai'e then dubbed 



• What gives security to the seamen of a .shi}) of war, would give 
security to the seamen of merchant ships^ aud would also give secu' 
rily to tfmr cargoes. 
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£ur, and slightly caulked on one of tlieii' sides, 
and well rammed and caulked on the other*''* 

Although it be contrazy to the almost uni- 
yersally received opinion amongst nautical men, 

* - I II ^ ■ " • 

* V«nti]atioiiiswitli difficuUy aoeomplidied in fhe hold of a 
fillip^ and the opemngar whidi were fennerly left between the thnben 
were filled other widi deCerioiated air« filtb> or the larvs of inseets. 
Some dowbtt were entertained when the present tptem of Aip- 
buiUUag was introdnced, whether the tunbera in the hold, when filled 
in, would not be subject to premature decay ; but this objection, which 
is oontraiy to theory^ has been proved by experiment, to be totally 
without foundation; lot when the Trenendous and BamilHes , re- 
built upon this principle, were opened for exaounation, the timbera 
whidi were filled m, were perfectly sound, while many the oibm 
were decayed in their topaides."— JTitoicilM onpresermng tke Navy, 
pages 63 tmd 64. Reasonmg ficom a part to the whole, the same 
ezdusion of air which preserves a vessd in the bottom, should 
preserve her m the topsides, and it b the same prindple upon winch 
an Egy ptian mummy is preserved. 

The evil arising from openings in which air cannot freely cir- 
eolate waa shewn in the renewal of a practice which prevailed in 
the Navy at the early part of the eic^teentfa century ; ^t of ci^g 
small sccHres or channels on the &ying snr&ces of the timbers and 
planks,and which was called' snailcreeping*; this bad been practised 
on the Royal William, rebuilt 1719. But when lecenfly carried mto 
effect in Chatbon yard, it was found that the interstioes so formed, 
were in a short time full of fungus."— iTnoutftft of» preterving tke 

Are not the same ill effects piodiioed on a larger scale, in the 
openings between the timbeia where the air cannot freely circulate? 
The air does not circulate fireely in the comer of a wood, and Uie 
ill effects are evident m the stunted growth of the trees. If the 
air cannot circulate freely, m the comer of a wood, how much less so 
must it circulate between a vessel's timbers, where, correctly speak- 
ing, tiiere cannot be a circulation of air, if the outside planking be 
ti^t, as it ought to be? 
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i am informed that the solid boltuin has not 
the efifect to make vessels sail worse thaa the 
old eonstractkm, and it may be added, that all 
vessels are lound to sail better when they are 
new, and their fabrics firmiy bound together, 
than they do when they are old and loose, even 
although wlien they are old they have hurl new 
copper, new sails, to put them on au equal 
footing. The action of the rudder, which stops 
a vessel's way, is merely throwing her out of line. 
The ikstest swimming iishes too, are all of a rigid 
fibre, as poi]K»ses, dolphins, See* 

I will, <lierefore, suppose the *^ Spring,^' to be 
raised and taken into dock. 

I would then recommend her whole outside 
bottom planking, from the keel up to and above 
the bilges on both sides, and the inside planking 
or ceiling, from the kelson up and opposite to 
the same height, to be clean stripped off, the 
kelson to be lifted and triced up out of tlic ^v ay, 
and the under water-courses in the Aoor timi>er8 
to be filled in. I would also recommend the 
ends of all the first futtocks, and also the filling 
in . timbers, conompnly called lirst futtocks,* to 
be extended across the keel, till they met where 



* Futtocks, or iooUhotks, get their name from being Imoked or 
fastened to fhe floor timbers. The filliug-iu Unibers are not hooked 
or ihstened to any thing. 
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they should be joined at both ends, and thus 
convert them into floor timbers. Under the part 

intended to place the pumps, put in as many 
floors as would make a solid body of wood. 

I would now proceed to fill in, with pieces of 
timber of a proper size, all vacancies between 
the timbers, and caulk all the spaces between the 
frames, floors, futtocks, filling-in timbers, kc 
outside uud in, as lecommended by Sir Robert 
Seppings, and fore and aft, so that when all was 
complete, the floors and timbers, should present 
a sulid body impervious to water; — any decayed 
timbers, of course, to be taken out and replaced;— 
and, in few words, make die bottom, timbers 
where the plank is stripped off, so tight, that if 
the vessel was taken out of the dock, she would 
float upon her timbers. Now replace the bottom 
plank, together with the inside planking, and 
caulk them both, so that each of them separately 
shall be thoroughly tight, including the water- 
courses, which should be kept a little under the 
level of the adjoining ceiling, and which will 
now be above the timbers instead of under them, 
and also caulk the spaces formerly left open for 
air. When all was complete in a solid compact 
body, replace the kelson. 

It is now evident that, from another similar 
accident, the vessel would not sink, because 
suppose her to have been driven upon her anchor 
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on any part of the solid bottom, and even between 

any two of the original timbers, the solid body 
which would in that case be opposed to the 
anchor, would either have broke, bent, or sunk 
it deeper into the ground, or iieeled the vessel 
over before it would have pricked a hole iu her 
bottom. If it had happened opposite to a timber, 
the chances of which in a vessel prepared in this 
way by uniting the futtocks and hiliug in timbers, 
would be much increased, it is most improbable 
that it would have pierced a hole, unless indeed 
it had happened to hit exactly on a butt of the 
outside bottom plank, and although it had pierced 
a hole, the water ^vould not have gut into the 
vessel. Again, ii* the vessel was pricked by the 
anchor, above the solid bottom, through the outside 
planking only, the water would find its way to the 
doubling of the bottom, where it would be stopped 
by the fillings, &c. from getting into the vessel, 
supposing the ceiling from end to end of her 
to be caulked and thoroughly water tight, as I 
conceive it ought to be, from the kelson to the 
gunwale. 

Admitting now for argument's sake, T^^/^ hearing 
Hrongljf m mmdf that with two additional de^ 
fences against water getting into the vessel, it is 
only adm itted for argument's sake, J that water 
does get into the vessel from any cause whatever, 
in large quantities^ and the vessel to be loaded 
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with small coals in bulk, and which^ if washed 
to tHe pumps, will soon choke them^ how is the 

water to get to the pumps to be pumped out, and 
the vessel preserved, since it is evident from the 
natore of the water-courses above-mentioned, they 

will aiTord littte or no protection against the 
pumps being choked in this case ? 

To provide against this, and all similar eases 

with cargoes in bulk, I would fix percolulors of 
the ibliowiug description. 

I>£SCRIPTION OF P£RCOLATORS. 

Take oak or elm battens five inches wide, 
ihree inches thiek, md' about six feet long, to 

adapt readily to the spring ui' vessels, and bore 
holes to bolt them to the ceiling at every eighteen 
iacbes distant, or thereabonts. 

Then bore holes of a quarter of au iiicU diam- 
eter at about half an inch distant^ leaving a 
perpendicular space opposite to where ti&e bolts 
are to be driven unbored, as shewn in Fig. 1 in 
the drawing, Plate 2. 

Now take strong sheet copper, or sheet lead, 
(in a model on a working scale, which answered 
very well, I used sheet copper,) and di'ill it full 
of small holes for the water to percolate through, 
like a percolator coffee pot, as shewn at Fig. 2. 

Fasten this copper or lead on top of the batten 
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-with staples and wooden pins, the batten being 
labettedotttof a proper depth to reoehreil. Turn 
it down over the face of the batten, and torn it up 
over the ceiling plank, and fasten it to the ceiling 
in the same way, with staples and pins, as fiur as the 
guard, as shewn at Fig. 3. Fastening the copper 
to the batten and to the ceiling with staples and 
pins, is for the convenience of lifting it to be 
cleaned, if necessary, or for repairs* 

For the main percolators, cover the whole, 
from the kelson to tiie guard with two inch plank, 
^▼ing a piece about two inches wide fastened 
to the kelson, with screw bolts and liinges to lift 
like the lid of a chest, as shewn in Fig* 4, 
Plate 3, and which may be ^removed when neceflh 
sary, to caulk the bottom of the water-courses, 
which should be of one and a half or two inch 
plank, well nailed on to the top of the timbers ; 
the hinge joint to be tight 

Fasten down the outside of the lid with strong 
wooden or metal buttons, flush with the top oi 
iihe guard. These with the hinges will prevent 
the top from rising, in tlic event of pressure by 
water from beneath, as shewn in Figs. 4 and 6. 

The guard to be about four inches distant from 
the percolator, and to be a plain batten about 
three and a half inches thick, and of the saiiie 
height as the top of the lid, and the use of it is to 
protect the copper from damage by shovels, 
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in taking out ballast or a grain cargo, and to bear 
off the weight of the ballast, if tlie quantity be 

large, from compressiiig the percolators too much, 
80 that they might not act. It would also be 
useful for protecting the percolators from damage 
by violence, and strengthen and support them in 
every direction . (and also the vessel), and serve 
also to confine the top of the water-course down 
as just mentioned. 

The guard outside of Figs. 3 and 4, Plates 
2 and 3, shews a representation of it, and vacancies 
should be left on the underside of it about six 
inches wide for the water to flow freely into the 
percolators ; in short, the battens or percolators 
formerly mentioned for men of war, East and 
West India ships, &c. would make very good 
guards of themselves. 

The space between the guard and percolator to 
be ^led with the refuse of tanner's bark, char- 
coal, small stones, washed gravel, or shingle 
ballast, small coals, or such substances as would 
allow the water to How freely tlirough them,^ and 
keep back sand. With a grain cargo these sub- 

stances would not be required. 

I would thus have a space in the water-course 
of six inches by eight, clear of interruption, ex.- 
cepting the space occupied by the bilge pipe, as 
shewn at Fig. 4, supposing the batten to be Ave 
inches deep, ceiling three inches thick, and waters 
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course six ijiclies broad. These dimensions might 
be altered) if found either too small, or too large* 
A piece of board, of about an inch thick, full 
of holes, for the water to flow freely through, 
with a circle cut out of the lower confer next 
the kelson, for the bilge pipe, should be placed 
about every six feet distant. The use of this 
board is, first, to keep the bilge pipe in its place ; 
secondly, to support the ends of the percolator 
against a side pressure ; thirdly, to support the top 
of the percolator against pressure from above. 
It should be grooved into the percolator, opposite 
to ^\ here a bolt is driven, and also into the kelson, 
for unshipping when the top of the percolator is 
taken off, and when it may be necessary to caulk 
the water-course. This is not shewn in the plate- 
Letter F, Fig. 4, shews the method of leading 
tiie bilge pipe out of the water-course, and down 
into the well prepared for it, at the bilge, and 
the pipe sliouid be covered in, to protect it from 
damage* 

G, Fig. 4, shews the top of the main percolator 
half opened, and the opposite side shut. When 
all is complete, it will much resemble an oblong 
snuff box, full of small holes in front, as shewn 

at Fig. 3, Plate 2. Fig. 6, Plate 3, shews the 
top of the percolators when the lid is shut. 

The lines drawn across the keel in the draw- 
ings, half way down. Figs. 4 and 5, shew, that 

D 
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in the event of damage to the heel, the bottom 
planks would be fitiU safe, and the inch and 
half plank laid under the kelson, throws the 
Quter edge of it into the middle of the water- 
course for the convenience of caulking, if a new 
vessel was to be bidlt on this construction, but a 
water-course might be iitted to an old vessel, 

« 

(afloat indeed if necessary), which would be per- 
fectly secure. 

As before said, percolators would seldom be 
required in large vessels; but if they were, both 
the percolators and guard might be made out of 
the sister kelsons, and there cannot be a question 
of the strength they would give to all vessels 
which required them, by multiplying the su|^rt 
to the timbers, which is now received only in one 
place, from the kelson alone. These percolators 
to be carried as far forward and aft as the present 
water-comses are. 

As the ceiling would be set hard also by the 
caulking, from the kelson to the covering board, 
it would support the vessel very much in a trans- 
verse direction, and as the bottom of the waters 
course would now be in one plank, it would 
support the vessel in a fore and aft direction, 
•instead of the limber boards loose both at sides 
and ends, as at present in practice* 

Having thus described the percolators and 
water courses, the main pumps as follows : 
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Instead of .carrying the bottoms of them down 
between the timbers as at present, (the yessel 

being all solid in the bottom, there would now bo 
no room to do so,) cut a mortice out of tlie top of 
one or more of the timbers, and all the way across 
under the kelson, and a few inches beyond the 
bottom of the pumps the side way, and if the tim- 
bers should be twelve inches deep, cut the mortice 
down eight inches from the top. In building 
a new vessel, part of a timber or timbers might be 
left out instead of this mortiee. Now make a 
cistern of inch thick wood exactly to fit this 
mortice cut out of the timbers, and iitted to the 
round of it above and below, and line it with 
sheet lead, about one-eighth of an inch thick; 
leave enough of this lead at fop to over-lap at 
least six inches all round, and nail down to the 
ceiling. 

This cistern will now form the uiily passage 
for the water from side to side of the vessel, until 
it overflows the kelson, as shewn at Fig. 5, 
Plate a 

Now fix the pumps as formerly, suspending 
them about two inches above the bottom of the 
cistern, to guard against accident from the vessel 
hogging, &c. Tiierc would thus be tlxree secu- 
rities against a leak, instead of only one as at 
present, at the foot of the pumps as well as over 
all the rest of the vessel. As the pump well 

D 2 
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would be tight, no percolators would be required 
withia it The bottom of the cistern would be 
ten inches from the top of the ceiling to take 
the water out of the vessel, if the ceiling was. 
three inches thick. 

A float, made either of a piece of cork or a 
piece of board, to fill the \acciiit space in the 
pump well, at the foot of the pumps, with a long 
small piece of wood as a marker fixed in the end 
next the pump, and loosely attached to it, and 
continued up above the upper deck, where the 
side of the pomp should be marked in inches, 
would always rise or fall with the water in the 
vessel, and always shew on inspection at the. 
deck, the quantity in her; and as this marker 
Would be covered in with the pump, it would 
be protected from damaue. One of these to be 
attached to each pump, and as it would be con- 
fined loosely within the well, it would act, 
although the vessel was nearly, if not wholly, on 
her beam ends. This is not shewn, in any of the 
drawings. 

If a vessel had in sand, or river ballast, or other 
substance of a very small grain, it might be 
necessary to cover the percolators with flannel, 
fear-naught, baize, worn canvas, bass mattings, 
old blankets, hair cloth, or any thing of a similai: 
nature, pervious to water and impervious to such 
substances: but in the generalily of cases, this 
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would not be required : in the event of damage to 
the copper, these articles would act as substitutes 
for it, and are pointed out with that view. 

I have here, if I have succeeded in coiivincing 
parties of the su£&ciency and practicability of the 
pmplators, shown how a similar accid^t, or 
accidents, as the sinking oi tlie Spring," may 
be guarded against, and the vessel made very con« 
siderably stronger than before, at no very great 
expense, and as much water led to the pumps as 
under the old construction, or as they could dis- 
charge. 

I consider it would be a great improvement 
while the vessel was in dock, to strip off the 
whole of her inside ceiling from the part just 
described, up to the covering board, and fill in all 
vacant spaces witli strips of wood, driven against 
the outside planking, which need not be taken off, 
and then with Roman cement, as above recom* 
mended, or quick lime and fish oil, und lastly, 
with iilliugs on the inside to be well caulked, 
and which would most probably be water-tight, 
and then replace the ceiling as before, and caulk 
it, up to the covering board, without leaving any 
spaces for air. 

As it is quite evident to any person on inspec- 
tion of a vessel or boat lying on the ground, 
(the great danger in all cases to be provided 
against,) that the water does not remain at the 



Digrtized by Google 



38 

kelson oc pumps, but flows over to the bilge next 
the ground, and as it is the same thing with a 

vessel upon a wind at aca^ wherr, il she heels 
much, the water does not come to tlie bottom of 
die main pumps, hut lies in the lee bilge, as is 
well known to every seaman, I would propose 
to have bilge pumps, (unless found to be super- 
fluous,) to be led down beside the main pumps 
in small yessels, and thence the pipes to be con- 
tinued oi lead along and inside the water-courses 
formerly described, forward, until they eome 
abreast of the bilge of the vessel, where the greatest 
depth of the water would be, when the vessel 
was on the ground, or heeled over on a wind, 
and then to be led aver or above the ceiling, 
striking otY from the water-course at right angles, 
until it come upon the bilge at the said place, 
where the end of the pipe should be led down 
into a well, of say half the breadth of one of the 
bilge planks, or four iuches, (not to weaken the 
, bilge planks too much,) and say of ten, flfleen, or 
twenty feet long, made by cutting down one of 
the bilge planks from four inches to one inch 
thick, (in a new vessel laying a bilge plank 
of that length, breadth, and thickness,) and 
guarded at the sides and ends, from the entrance 
of coals, grain, seeds, ballast, &c« by percolators 
at the sides and ends, and a tight top to it, similar 
in all res^HJcts to the percolator formerly described 
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at the main water-course, except that the guards 
and percolators might be of a little smaller dimen- 
sions, and a percolator and guard might be re- 
quired at each side of the well, and the top 
would be hinged at the guard next the aide^ and 
fastened down to the other. 

This well to liuve a float and marker also, led 
up orer the ceiling and through the covering 
board, which would shew as far as the top of the 
well would allow it to rise, or about three inches, 
when there was any water in the bilges of the 
YcsseL A percolator on one side of the well, 
would probably be sufficient. 

These percolators and guards would strengthen 
the vessel very much at the floor>heads, which 
I consider, at present, about the weakest part of 
the vessel ; and if about opposite to bilge pieces, 
on the outside of the vessel, would be like a small 
additional keel and kelson, on each side of her at 
the bilge, as &hewu at Fig. 4. 

A very great addition of strength to the vessel 
built on this construction would be derived from 
its not being requisite to have all the floor timbers 
ol iieaily the same lengths, as is the present prac- 
tice, and consequently throwing all thefl oor-heads 
nearly in a line the fore and aft way. 

I would thus have three inches under the ad* 
joining ceiling, in the bilge, to drain the water dry 
off it. As there would now be no passage for the 
water from side to side under the kelson as for* 
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merly, except only at the foot of the main pumps^ 
where the timber was cut down, the water from 

a leak on one side of the vessel might uot lind 
its way to the pumps on the other side, until it 
rose so high as to flow over the top of the kelson. 
The pump well to be caulked and made Aviiter- 
tight, from the ceiling to the deck, as a protec- 
tion against the entry of sand, seeds, or any 
articles of a small grain, and to have a door at 
the bottom of it for access to the bottom of the 
pumps when necessary, and which door to be 
shut and caulked, when not in use, and the water 
to have a passage into the pump well only at the 
water-courses. 

Bilge j)iiiii]>s as at present in use in merchant 
vessels, being led down or up between the outside 
bottom plank and the inside plank, or ceiling, 
appear to me to be very defective, and nearly 
useless; because, either the ceiling must be quite 
open above the ends of the pipes to let down the 
water, which is objectionable, as in effect weak- 
ening the vessel, and letting down sand, ballast, 
dirt, Stc» between the timbers ; or if the ceiling 
be caulked, and quite tight over them, which is 
in general the case, and water gets into the 
vessel, it comes up amidships at the limber boards, 
when the vessel is upright, and when she gets 
suddenly heeled over by being hauled upon a 
wind, or otherwise,' it is then above the ceiling, 
and not a drop of it can get to the mouth of the 
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pipe, and for which reason, we find yessels fitted 

with bilge pumps, damage their cargoes almost as 
frequently as those without them* It may also 
get in above where the ceiling is caulked, and 
camiot get down again. 

Tacking, in a strong wind, with pumps fitted 
in this way, there may not be a drop of water at 
the bottom of the bilge pumps, while there is 
a considerable quantity in the vessel. Besides, 
the bilge pumps are frequently led straight up 
and duv\ n to the deck, between the timbers, and 
in small vessels in a heavy sea, the crew cannot 
stand forward, on either the weather or lee side, 
to work lliem. This would be my reason for 
leading them up beside the main pumps in small 
vessels and extending the pipe forward in the 
water-course. In large vessels, if bilge pumps 
should be required at all, they might be led 
Straight up and down, from the deck to the bilge 
of the vessel. 

The bottom of a vessel, fitted as I have just 
described, would resemble a field with four drains 
and wells, or pools, in it, viz. one on each side 
of the kelson, and one at each bilge, the bottom 
being, like the field, solid, and not hollow as at 
present. 

These percolators, guards. Sec, would naturally 
cause some alteration of construction, and I have 
thrown together my ideas on that subject. 
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ON A NEW METHOD OF CONSTRUCTING 
VESSELS, AND IMPROVING THOSE 
ALREADY BUILT. 

It is not my intention to invade the province 
of ship build<^r8, aud to write an essay on ship 
building, or to give instructions in an art which 
I know but little iibuui. The iuiiowing prin- 
cipleS) however, appear to practical ship builders, 
versant with the subject, as well as to myself, 
to be practicable, and would be an inipruvenient, 
and 1 have attempted to describe them, how- 
ever imperfectly I may have executed the object; 
and I must be understood throughout, as speaking 
of well seasoned wood, otherwise the vessel could 
not last.* 

* " However wdl an edifice may be planned^ or the work ex- 
ecuted, if the materials of which it is composed^ do not poaaess these 
requiaites^ (strength and durability;) the architeet^s labour has been 
in Yun, tor its early destroetion is inevitable."— JTnoielM on fn* 
serving the Navy, 

** Timber may^ in &et, have the seeds of dry rot within it» and 
yet by proper treatment be k^t sound for a great length of time. 
Thus ships laden with particular cargoes^ afford remarkable instances 
of the effects of such cargoes on their dwatioR. The warm radsture 
created by a cargo of hemp is communicated to the timber^ and 
promotes a rapid putrefiiction. Mr. Chapman says that, the ship 
Brothers, built at Whitby, of green timber^ proceeded to St Peters- 
burgh for a cargo of hemp. The next year it was found on ezami- 
nation that her timbers were rotten, and all the planking, except a 
thin external skin. A lading of cotton is always injurious to the ship, 
and even leak is affected by a cargo of pepper. The timber which 
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In building a vessel} lay the keel and rear the 
stem and stem posts in the usual way, observing, 

if strength is reijuired instead of show, to give 
the vessel a round stern, on the principles and 
practice of Sir Robert Seppings. 

Make a few floor timbers of ten feet and five 
feet lengths, so far as they will work, iu the 
vessel, and tree-nail them slightly together into 
frames of two, making all the futtocks above the 
ends of them five feet lengths, which will give 
proper shifts till past the round of the bilges, 
when they may be made longer, observing, how- 
ever, to make proper shifts. Put the centre of 

ia brought from America, in the heated hold of a ship, is invariably 
covered over on boing lauded with a complete coating of fungus : it 
was the too general use of this timber iu His Majesty's ships, that, 
ut one time increased the disease to such an alarming degree. 1 hose 
>hii s on the contrary, which are employed constantly in the coal 
and hnie trade are very durable, and have been known to last for a 
century. These effects are obviously to be ascribed to the exclusion 
of the air in the cue aisc from, and tlie free admission of it in the 
other to, the iuterior sui face of the ship, assisted iu the ialler ui- 
stance by the absorption of moisture by the co;il.s and lime, from 
the timbers and plankinp'." — Encijciupt'dia Bnlannira, Supple- 
menty vol. 3, part 2, .J .auiary 1819. If the whole of vessels' ceilinijs 
were thorottgkhj caulked, would this h«ited air and moisture 
lind admission between the timbers to produce tlie dry rot? — Quaire 
by J. B. 

"The real eftuaeut cause, then, ul the dry rot, is that of tJjo juices 
of the timber being brought into a state of putrefactioji, utv imi iied 
generally by exposnre to a moderate degree of heat and moistiu-eiu 
a .stagnant utmoi»^bere."— vSM/;)^tfffi«N< U> 'Enc^dopetka BrUannica, 
vU. 3. 
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eacb of these floors, over the middle of the keel, 
and put them up in their places, marking off 
certaia breadths of the timbers to till up exactly 
the vacant spaces left unoccupied, and run the 
ribands round them to get the proper form of the 
vessel. The length of the floors to be left to the 
discretion of the builder, as it is not intended to 
dictate, only to suggest 

Now beginning with the main frame floor of 
ten feet long, or five feet on each side of tl^e 
centre of the keel, and, if working the after body 
of the vessel, make the next adjoining timber 
a Ave feet floor, or two and half feet on each side 
of the centre of the keel, and both of them without 
any tai)er or diminution of siding, (the fore and 
aft way,) and without any under water-course in, 
or under them, and before they are fastened toge- 
ther, make a third floor timber of ten feet long ; 
the short floor timber of Ave feet, giving the 
proper bevel for it.; and the middle of it to come 
over the centre of the keel also. Coat the sides 
of them which are to come in contact, well with 
vegetable tar, to exclude the air, the sides being 
proi)erly squared and dressed to lie close together* 
Reduce the heads of the floors to the proper 
moulding, or thickness, the out and in way, and 
put five feet fiittocks also properly reduced in 
moulding, on top of them, with square butts, and 
coaks, as before recommended^ tarring the ends 
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of the butts also. Continue this practice up to 
the gunwale, making proper shifo, and without 
any diminution of siding. 

Now, tree-nail the long and short floor timbers 
together, with good Dantzic or Memel fir tree- 
nails, which will save the expense of metallic 
fastenings, and be sutiicieiitly strong, as the tim- 
bers, when completed, will form one compact 
frame right round the vessel, and coat the tree- 
nails also over with tar, and draw a line with 
paint on the inside of the timbers, oj^MMsite to 
where they are driven, in order to. keep clear of 
them when boring the auger holes the out and in 
way for the planking.* Proceed to fill in closely 
and compactly together in this way, until arrived 
at the next frame, which was put up aft, and which 
is now to be taken down and separated, and the 
foremost timber tree-nailed to the one immediately 
before it, and making the after timber a mould for 
the next adjoining one. There would thus always 
be a ten feet floor and a five feet floor alternately 
carried right across the middle of the keel, and 
tree-nailed to the one immediately before it, so far 



* If boring holes fox the tree>iudl« diouid be thought to wound the 
thnbera too much^ bolts may be used, ^be object of reeommendiDg 
tvee^nails bring solely to save expense in mercfaant vessels, and it is 
very obvious diat very few tree-nails or bolts would be required, as 
the timbers, when doae together, would ^port each other like the 
slaves in an oval tuk * I considw Dantsic or Memd fir tree-naib 
decidedly superior to oak. 
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as the timber would work to these iengtlis, and a 
loose door left for a mould to make the next ad- 
joining one by. Make proper shift of the fiittocks 
aud top timbers, brealviiig tlie Hue of shiiU as much 
as possible, and reduce the moulding, to guard 
against the vessel being erank, but not the siding, 
wliich will save both labour aud expeuse, and 
allow the fillings between the timbers to be dis- 
pensed with nearly altogether. Proceed in this 
manuer to the run aud dead wood, where the floors 
might be either lengthened or shortened as re- 
quired, obsenring to make proper shifts and butto, 
and thence to the stern-post, fiiiing up the whole 
space with timbers of proper size, aud using bolts 
where tree>nails cannot be used to advantage. 

Having thus funned iLe after body of the vessel 
into a compact frame, proceed in the same way 
with the fore body, making every timber to fay 
close on the one immediately abaft it, and coating 
them well over the sides which are to come in 
contact with tar, before tree-nailing them, or 
fastening them together, and the loose timber 
would always give the proper bevel for the one 
to come before it, imtil the whole space was filled 
up to the stem, and, if possible, no vacancies to be 
left for fillings or cement. As there would now 
be considerably more wood in the bottom of the 
vessel than under the present construction, where 
the first futtocks aud lillinc: in timbers aie not 
carried across the keel, besides the wood about to 
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be mentioned, it is probable the moulding or thick- 
ness of the timbers the out aud in way, would not 
require to be reduced smaller than their dimen^ 
sions under the present construction ; but if de- 
creased stability was apprehended, it would be 
proper to reduce the moulding, in proceeding 
upwards, and from the timbers being compactly 
joined together, aud the decks being cross laid, 
and with stringers or she it pieces above and be- 
neath them, as about to be described, it is not 
apprehended there would be any diminution of 
strength, but a great accession of it, as compiired 
with the present construction* 

The vessel being now supposed in one frame, 
including the stem and stern posts, proceed and 
fill in any vacancies which may have been imprac- 
ticable to fill up, either with mastic, quick lime, 
and fish oil, mixed together, resin and linseed oil, 
mixed together, vegetable tar and whiting mixed 
together, Roman cement and sand in the propor- 
tions recommended, or vegetable tar alone, both 
inside and out, and when all ^vus so close that not 
a crevice could be observed (it would be just as 
practicable to fill up all interstices with one or 
other of the above substances as for a plasterer to 
fill up all interstices in a wall with piaster,) then 
fill in with fillings of oak as recommended. Pro- 
ceed and horse and caulk the seams of the timbers 
inside and out, which will make the frame as tight 
as if it were cut out of one log of wood, or tree, 
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like a canoe. Unless the vessel were built under 
a roof or ehade^ which is not to be expected^ it 
would be necessary to have a few auger holes 
bored tlirough some of the timbers at the bottom, 
to let out the rain water, while the vessel was 
J>uildin^, which holes should be carefully plugged 
up, beiuie the planking is put on. Figs. 7 and 
8, Plate 4, shew a longitudinal section and a 
horizontal plane of the timbers united, and run- 
ning across between the keel and kelson, as pro- 
posed to be done, the ceiling plank in both cases 
being kept out of view, to shew the placing of 
the timbers, and Figs. 9 and 10 shew the same 
views of a vessel, under the present construction. 

The timbers being thus one solid and compact 
body along the keel, and firmly wedged together, 
would resist compression, and prevent hogging, 
or arching, and also sagging. 

If building the vessel in single timbers, and 
joining them together, should be objected to, on 
account of not getting the bolts clinched, as in 
frames, it would be very easy to build the vessel in 
frames, and clinch the bolts, and put these frames 
close together, without leaving any vacant spaces 
to fill up with Roman cement, &c« as at present, 
and to mark with paint inside and outside the 
timbers where the bolts were driven, in order to 
keep clear of them when boring the tree-nail and 
bolt liuies the in and out way. 

After the frame was completed in this way, run 



Digitized by Google 



49 



feathe]>edged or wedge-like planks alongside the 
keel, the whole length of it^ of four, six, eight, or 
ten inches deep at the keel, according to the size 
of the vessel, and of twelve, fifteen, eighteen, or 
twenty-four inches wide, or upwards, and run off 
to a check upon the timbers at the outside.* 
These will assist the keel in binding the timbers 
together— will protect it from damage by violence 
from without — will cause fewer bolts to be neces- 
sary through the kelson, timbers, and keel — will 
resist compression or extension, in proportion to 
the strength of their iibies, and prevent hogging 
or sagging — will assist the conversion of the floor 
timbers, and make smaller floor timbers serve — 
will assist in giving the inward curvature or hol- 
low floor to the bottom, to prevent rolling at sea 
—will give another seam to caulk to guard against 
leaks, and, in short, will act nearly as two small 
additional keels, in strengthening and binding the 
vessel together, in the firmest manner, both trans- 
versely and longitudinally, and are easily fitted* 
They will also add their own weight in the bottom 
of the vessel, where it is wanted to increase her 
stability. With the addition of these, the keel 
might be nearly all housed, and although the part 
of it beneath the bottom plank should be entirely 



• Some builders are of opinion that it would be stronger to make 
the garboar4 strake and adjoiuing planks of additional thickness. 

£ 
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chafed off, the vessel would be quite safe. The 

vessel also to have a small false keel, in case of 
damage to tiie main keel, to preserve the fasten- 
ings. Figs. 4 and 5, Plate 3^ present a view of 
these pieces'. 

Before putting on the bottom planks, tar the 
outside of the timbers, to exclude the air as far as 
possible, and supposing them to be now on, and 
also the bilge planks of their proper thickness, iit 
bilge pieces on the outside of the bilges, of a 
proper thickness, similar to the pieces on boats 
called bearings, and cai'ry them well forward and 
aft, and run them off to nothing at the ends. The 
upper and under part of these pieces to be sup- 
ported by feather-edged planks, of proper size and 
thickness, like those described alongside the keel. 
Fig. 4, Plate 3, shews a view of these bilge pieces 
and supporters. 

These pieces would be equal in effect when the 
vessel was afloat to two small keels, and enable 
the vessel to hold as good a wind, with a much 
shallower main keel than without them, and thus 
cause her to draw less water. They would also 
strengthen the vessel in the strongest possible 
manner at the bilges, by binding the whole tim- 
bers, bottom and ceiling planks more firmly to- 
gether, and when the vessel was aground, prevent 
her taking so long a list, and consequently keep 
the strain in a great measure off die bilges and top- 
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stdeSy keep off the chafe from the biige planks ^ and 
cause the vessel to rest on as many timbers as they 
extended to, instead oi resting on two or tkreei 
as under the present construction, and as the floor 
heads would not now be so much on a straight 
horizoutal line as formerly, these bilge pieces 
would not be objectionable, as receiving the 
sure opposite to tilie weakest part of the vessel when 
aground. 

When afloat they would make the vessel stiver, 
by holding water like the keel, and also, from the 

additional weight of themselves in the bottom, 
where the weight is wanted, and make the vessel 
more weatherly, and counteract rolling, and resist 
hogging and sagging by compression or extension, 
in proportion to the whole strength of their hbres ; 
in short, they would act as two small additional 
keels, always in their places, and at thefr duty at 
sea or on shore, and at the breaking up of the ves- 
sel, would bind the timbers together till the last.*^ 
The same reasons, whatever they are, which 
make them desirable for boats, would make them 
desirable for larger vessels, and they would be 
easily fitted to their places. A vessel fitted with 
these pieces might have a shallower main keel 
than without them, and consequently draw less 
water* 



I undentood Sir Robert Seppinjg? to say he approved of tbem. 

E 2 
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Before Working to ibe ceiling, cover the whole 
of the Inside of the timbers with patent felt^ 

which will exclude the air, and prevent the ad- 
mission of water, without being very expensive^ or 
adding much to the weight of the vessel. < It would 
also unquestionably strengthen the vessel very 
much, to give her a few diagonal iron riders and 
braces, as reconmiended by Sir Robert Seppings, 
and which might be let down flush with the top or 
inside of the timbers, before the ceiling was put 
on, and thus take nothing from the stowage j or. 
they might be put on above the ceiling, and flush 
with it, and thus bind it also, without taking any 
thing from the stowage .« 

Supposing myself to be describing the lower 
deck of the 1200 ton East ladiaman, to which 

* " Esp^enoej touchstone of tnitb, has conTmoed ne of tfais 
assertion. A vessel^ oalled the Snipe^ had her copper taken <^ the 
other day, undariuy inspection. SHie had, ten years before>been 
sheaJhed'witii wood» mfb flie patent Jelt imder, and had not made a 
drop of water during that p^bd of time. Whexk tiie copper was 
taken oft, the sheathing appeared remarkably good ; but being on ten 
long years, the owner thought it pmdent to takeitoff, to examme 
Ifae seam^ being apprehensive the oakum mig^t be rotten, but, to our 
astonishment, we found the bottom under the fislt as dry as possible, 
the oakum as sound and good as ever, and positively it is a pity it was 
iKstmbed at all, and J am really of opmion it would have lasted ten 
years longer." — ^Biruet ftum a LeIUr /rem Mr, Edward Care^p 
Surveyor of Shipping, at Brittot, to tka Editor of the Register 
of Arte and Sdeneee, dated 14tA May, 1824. The above is a strong 
instance in point of tiie advantages of exduding both tiie air and 
water. 
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the drawings of Sir Robert Seppiiigs refer, or any 
vessel of nearly similar tonnage, and which had a 
complete lower deck, middle deck, and upper 
deck, from end to end. Lay beams in the usual 
way, one before and one abaft all openings in- 
tended tp. be left for hatchways, Bee. and about 
seven or eight feet distant from each other, on an 
average. Now run a stringer or shelf piece, of 
six inches thick and nine inches broad, (if the 
dimensions here mentioned, should not be found 
proper, they could be altered to prosier dimensions, 
and the same construction preserved,)- all round 
the vessel under the heams^ and bolt diese shelf 
pieces securely to the tiTnl)ers, and fill up the 
^aces between the ends oi the beams, to within 
two and a half inches of the top of them, and bolt 
these pieces securely to the sides. 

Before laying the beaips, take a piece of good 
oak, of six inches deep and a foot broad, and lay 
it fore and aft, the thin way up and down, perpen- 
dicularly over the kelson, at the height of the 
beams, to support the middle of them and put a 
pillar or stantion under every beam to support 
the weight of it. These pieces and the stantions 
would require to be steadied in their places, in 
a temporary way, until the beams were got in 
their places. This piece to be scarphed where 
necessary, and to run from stem to stern of the 
ship, excepting the spaces^ to . be left vacant for 
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the hatchwayB, scuttleB, or masts, and the ends 
of it to be supported by cleats on the stem and 

stern post. When the beams ^v ere got in, lay 
pieces of the same description, six inches de^ 
imder them, at the sides of all the hatehways^ 
scuttles, pump well, &c. Now fill up all the 
?acaat spaces between the middle of the beams, 
above these fore and afters, with pieces of wood 
of the same breadth to within two and half inches 
of the tops of the beams, whatever the ruuuding 
of them may be. 

There would thus be supporters for a thwari* 
ship deck, or planks af two aud lialf inches thick, 
at the middle of the vessel, and into the sides, 
and which should be filled up with good Dantaic 
or Memel fir deals of that thickness, all the way 
from end to end of the ship, until all vacancies 
between the beams, excepting the hatchways, &c* 
were completely filled up to a level with the top 
of them. As every plunk would thus act as it 
beam, the ends of them where it might be neces- 
sary to join them, together should be hook 
scarphed, and a few coaks might be put into the 
bides, or edges of the plauks, to hold them together 
transversely* 

When all vacancies were filled up, it would 

form a complete thwartship deck, from end to 
end of the vessel, flush with the top of the beams, 
and partly filled up by them. It should now be 
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slightly cbinsed on the upper side, and then 
coated over with tar, or tar and linseed oil mixed 
together, to exclude the air. When it was well 
soaked ^vith tar, lay fore and aft planking of two 
inches thick Daatzic or Memel fir above it, and 
the deck will then have its usual appearance from 
above. 

Felt or tarred paper to be put between the 
under and upper planking to exclude the air, and 
the decks would seldom require caulking. If 
hair mixed with tar and pitch, such as is used by 
barge builders, tuad called setting in, were used - 
on the seams of the thwartship deck, it would 
probably never again require to be done ; or re^ 
quire to be caulked while the vessel lasted. As 
the under planking of the deck would always be 
dry, it may however be questionable, whether it 
would not shrink too much, for using setting in, 
instead of caulking, and it may l>e better to allow 
for shrinking. 

Cross-nail the fore and aft planking well to 
the beams, and to the thwartship planking ; and 
caulk the upper part of this deck, and the under 
part of the thwartship planks, unless setting in be 
BSed. Now bring an oak stringer, or shelf piece, of 
six inches thick and nine inches broad, rip^ht round 
the vessel, above this deck and bolted to every 
timber all round her, and which, with the stringers 
below it, will make two internal hoops right 
round her, to strengthen and bind her together. 
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similar to tlie inside lining, and chime hoops of a 
sugar hogshead. This stringer to be fitted close 
down on the top of the fore and aft planking of 
the deck, and the upper and under stringers with 
the thwartship planking, iilling-up pieces, and 
fore and aft planking and beams, to be all well 
and .securely bolted together, with a bolt to go 
through each thwartship plank.* Discretion to be 
used, not to drive too many bolts into the stringers 
to run the risk of splitting them, or ^veakening 
them too much j and tlie stringers, if considered 
requisite, to be made of larger dimensions. An 
iron standard to be carried up from the end of 
every beam, and bolted to it, the side, and beam 
above itt 

There would thus be a complete fore and aft 
and thwartship deck of four and a half inches thick, 
' binding the vessel together, both longitudinally and 
transversely, in the strongest manner, and acting 
both as a wedge and a tie to prevent hogging, or 
sagging; and, in fact, appearing like a continua* 
tion of the bottom and sides extended over the 
decks, and, as it were, forming a part of the 
body of the vessel, and all the up and down, and 
fore and aft wooden knees dispensed with, and 

• It would be an eas7 matter in East India ships> to lia¥e a' few 
diests of tea with the comer* taken off tiiflm^ to fit the a|»a«3e nquir^ 
by these stringerg^— and which codd not prejudice the sale of the 
teas, — and would lose very little stowage. 

f l^r Bobert Seppings was of opinion this was superfluous, and' 
that the expense miglit be aved. 
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iStkeir purposes better supplied by straight audmore 
easily procured wood.* 

The whole carlings and ledges might also be 
dispensed with in small vessels. Tbese perpeu- 
dicular and fore and aft wooden knees, and. carlings 
and ledges, and additional beams, also break the 
stowage very much) and occupy more space than a 
ahelf piece or pieces, and a solid four and half inch 
deck would do. There is also very considerable 
labour and expense iu idtting and fastening them, 
and in warm climates, owing to the shrinking of 
the wood, the carlings and ledges frequently be- 
come too short, and loose. In large vessels it 
would be proper to have carlings, half way be- 
tween the midship fore and afters, and the sides, 
or more of them to support the thwartship planks. 

Now, supposing the hold to be filled with cargo, 
lay on the hatches cross-laid also, and secure them 
down with a fore and after above them, as well as 
under them and hatch bars ; and fit hatches of the 
same kind, and secure them in the same way in 
the pump well, and fit wedges to act as stop cleats 
nailed upon the masts : caulk all so securely that 
not a crevice shall be left any where, on a level of 
the deck for water, either to get up or down at. 



* A general dutributkm of stiengUi baa also been attended to^for 
no axiom ia more true than diat " partial atrengtii in any madiine 
is general weakne«s.'*— JTrnM^ea onpresarvnig fA« iVosy. 
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Now proceed in tlie same manner with the 
'tweeu decks and upper deck, making them lighter 
and thinner, and paying particuhir attention to 
keeping the upright stantions in their places above 
those beloW| to support both from above and below. 

It is now evident that, as there would be no 
vacancies nor interstices for the water to get up at, 
above this lower deck, between the timbers at the 
sides of the vessel, as is the case under the present 
construction, and is so in sh^>s of war even to tiiis 
day, — This lower deck, in addition to giving more 
stowage, by dispensing with the clumsy wooden 
knees, and many of the beams at present in use, 
carlings and ledges, at the expense of a 4^ inch 
deck fore and aft, would have completely the eliect 
of a double bottom to the vessel, to prevent the 
water rising higher than the level of this lower 
deck, (this is the reason for carrying the fore and 
afters under the beams,) so that supposing the 
vessel to get on rocks and knock her bottom out 
altugether, bottom planking, timbers, and ceiling, 
so long as she did not shiver her timbers to atoms, 
and thereby let water up at the sides, she would 
be comparatively safe to what any vessel built 
under the present construction would be, in a 
similar predicament.* 

* Oapt. iBglelidd in deteribing the Ion of H. M. S. CeDtRiir» says, 
'* That tbe crater fonook lSb» IM and appealed between decks, 
so aa to fill the men's lianiinoeks to leeward: the dap hy mot i ontesa 
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When ike weather moderaledi if she held to- 
gether so long, (and she would be enabled to do 

80 much better than any vessel built on the present 
construction,) by taking out the cargo, throwing 
it overboard if indispensably necessary to keep her 
from upsetting, and to save the vessel and the 
remainder, and ueing proper measures to heave 
her off the rocks, which this very process of li^t* 
ening would assist in doing, and at the same time 
divesting the vessel of all unnecessary top hamper, 
she might be taken in safely to the East Indies 
and back, on this same lower deck as a bottom, 
plugging up the pumps beneath the lower deck, 
to preclude the admission of water, and opening 
a scuttle like a sluice in dock gates, shortly above 

and to all appearance irrecoverably overset. The water incfeftsmg 
hat, forced through the cells of the ports, and scuttled in the ports 
from the pressure of the ship. I gave inunediate directioBi to cut 
away the main and mizen masts, hoping, when the ship righted, to 
wear her. The main mast went first, upon cutting one or two of 
the lanyards, without the smallest effect on the ship; the mizen 
iBBit IbHowed upon entting tfie lanyard of one shroud, and I had the 
disappointment to see the fore mast and bowsprit follow, llie ship, 
upon thi^ imnediately righted, but with great violence; and the 
motioa was so quick tbat H was diJBenIt for the people to work the 
pumps." Now, had tiie Centaur's timboa liean filled up solid, or 
wited together, above the lower dedc, Ibe watir would not have got 
up at the sides to appear between decks and fill the men's hammocks 
to leeward, and as this would have powerfully counteracted the 
diip's upsetting, the probability is, that the ship and crew might 
bvre been saved, instead of the dismal catastrophe wldch followed* 
Blay not a similar catastrophe happen to any vessel which is not 
filled up solid above the lower deck? 
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it, to take out any water wluch got into the vessel 
through the lower deck or oiherwise. 

All this might be done with h fore and aft deck, 

as at present laid, but not without the timbers 
being close together, or filling in hetween.them at. 
the sides of the vessel, to prevent the water rising 
there, which shews another good effect of making 
the ^ame a solid compact mas& from keel to gun- 
wale. 

Would not this be a great advantage, to have 
a separate and detached double bottom to vessels, 
always in its place and ready for use, and. taking 
nothing from the stowage ? 

This practice extended over all the decks, and 
particularly the upper one, is also a double secu- 
rity, instead of a single one, against a leak from 
aloft. If the proportions were thought too heavy 
&r the upper decks, they might be reduced to 
three inches of thickness, or less, and still the same 
method preserved. 

The decks of small vessels, either to be laid 
on this construction or not, as approved of, the 
intention being to shew how it would strengthen 
the vessel, protect lier against leaka at that 
part, and act as a separate and detached bottom. 
Such a deck or platform would be very desirable 
in steamers, to be placed under the boilers 
(and it is easy to fit one,) and with water-tight 
cabin and forecastle decks, and bulkheads, the 
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passengers would haye little to fear, either from 
the bursting of the boilers, or from the vessel ge^ 

ting ashore, unless the weather and circunistances 
were such as would knock a vessel to pieces, 
although made of iron or steel. Suppose the ves- 
sel to be bilged, and the hold full of water, if she 
could be got oS the strand or rocks, the cabin and 
ftnrecastle being air tight boxes, would keep her 
afloat. Admitting her to separate in' the middle, 
the cabin and forecastle might afford hvth shelter 
and safety to the passengers and crew, till relief 
could be got. At all events they would be infi- 
nitely safer thun under the present construction, 
with only the outside planking for a defence 
against the sea, and no defence whatever against 
the steam and hot water, in the event of the boilers 

bursting. 

In the circumstances above mentioned of striking 
on rocks, a ship of war, aflker she had thrown her 

guns, &c. overboard, to lighten her and preserve 
her stability, and had got off the rocks again, 
would be perfectly safe, though she had knocked 
the whole of her bottom out. 

At present, when a vessel of war gets bilged on 
rocks, no use is made of the empty water tanks, 
and casks, and empty spirit casks inboard, for the 
purpose of tiuating the vessel oS the rocks.* ISu vv, 



• See M<Leod'« Wreck of the Akeste. 



Digitized by Google 



62 



each of these articleB, if cloaed ar bunged up, k an 
uMight buoy, and will rapport a very considerable 

weight in the water, in proportion to its bulk. The 
reason they are not made use of for this purpose is 
obWous. The weather is probably too tempestuous 
to admit of theii* behig made use of outside of the 
vessel, and the timbers not being close at the level 
of the lowest deck, there is no double bottom to 
the vessel. But these articles are equally available 
for the purpose of floating the vessel off the rocks, 
inside as outside, and supposing her to be in a tide- 
way, where the water rises ruid falls several feet, 
and to be bilged, by securing as many of these as 
would cover Ate suiAceof thewateratlow water, 
as low down as could be got, and blocking them 
up, to prevent their rising with the rise of the tide, 
by all spare spars, wood and buoyant articles of 
every description on board, under the orlop or 
lower deck, and then caulking the hatches above 
tiiem, they must act as a powerful means to float 
the vessel off the rocks, and the lowest deck being 
now water tight, would act as a double bottom, 
instead of allowing the water to come up between 
the timbers, as it would do under the present con* 
struction, and the vessel to founder. There would, 
in all probability, be enough of the ballast and 
bottom of the vessel remaining to add to her stap 
bility, and to prevent upsetting". The pump well 
to be caulked, and the pumps to be shortened, or a 
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sluice opeiwd above ike lower deck, with band- 
pumps to take oat the water off the lower deck. 

With the chain pumps in the well, the water 
would rise no higher than its leYel outside the 
ressel. While the vessel was on the rocks, and 
doing all this, there would be no fear of her 
going lower down. The same practice would 
apply to merehant vessels in the same eircum* 
stances. If titers were any spare empty water or 
spirit casks on board, and the weather should be 
sufficiently moderate to permit it, lash them out- 
side of tiie bottom at low water, to strong cleats 
bolted or nailed down as low as could be got, and 
to which, studding sail booms or other small 
Bpm might be lashed, if it was impracticable 
to get ropes or chains under the vessel's bottom ; 
and these casks, after the vessel was floated off 
the rocks, could all be cut adrift. There would 
thus be means used inside and outside the vessel, 
to get her off, and when she was off there would 
be no danger of her siukiug. 

Lead pipes as scuppers to be led from every 
deck, which did not have scuppers leading out- 
side the vessel down inside of the ceiling, and 
when the vessel was not aground or in danger on 
rocks, the mouths of these scuppers to be always 
open to convey any water into tiie water-courses, 
but if the vessel was ashore, as water would 
flow up them as well as down them, before heaving 
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off the rocks, plug^ them up or flatten the pipes* 
If the lower deck was filled with cargo, and not 

cLccessible, plu^s might be continued up to the 
upper deck, to be driven in when occasion re- 
quired. 

The principal o])jections to the above mode of 
construction and caulking^ the ceilings, except the 
expense, has been the want of a method to conyey 
any leakage at the sides, down to the bottom of 
the vessel, without its comiug- in contact with the 
cargo 5 and of a reservoir or pool, to hold water 
in, if it did get into the yesael, to keep it from 
lying immediately amongst the cargo in merchant 
vessels, similar to the reservoir or pool, which is 
at present formed between the timbers, the outside 
bottom plank, and inside ceiling plank. Let us 
see therefore if these objections cannot be obviated 
and overcome. 

It is fixed by law, that all vessels carrying dry 
cargoes, must dunnage six inches on the fiat of 
the floor, and nine inches in the bilges, and pro- 
portionally upwards.* This dunnage is usually 

m 

• Dunnage. — ^The quantity of dunnage in a ship, having a perish- 
able cargo, should not be less than six inches de^ ill the flat of the 
shipi and nine inches on the bilge. The ship-owner is Uable for any 
damage sustained by the goods, when that quantity of dunnage is 
not allowed ; it is indeed frequently insufficient. The master, there- 
fbre» should attend particularly to a loading of this description, 
observing to stow all casks bilge free, and all Itqiiids below dry 
gooda,'—iSteel't Ship-Master** Auittant, 18lA Edition, 
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composed of iron ballast, stones, or wood, being; 
solid substances whicli fill up their own spaces, 
and they are in general laid, not only under the 
ends of packages, but also under tbe middle of 
them. Now when water g^ets above the ceiling in 
vessels, this dunnage, if laid lore and aft, stops it 
from flowing atfawartships, and if laid athwart- 
ships, stops the water from flowiii"- fore and aft, and 
with the pitching and rolling of the vessel, con- 
duets the water up to and amongst the packages, 
instead of protecting them. It is therefore of little 
or no use in protecting the cargo, when once the 
water gets above the ceiling ; but if omitted to be 
placed the specified height, and the vessel damages 
her cargo, the ship owner is assuredly subjected in 
damages, as is well known to many individuals 
]jy experience, whether the dunnage would have 
been useful or not.* 

Nothing can be more self evident than, that 
vessels carrying different cargoes, would require 
to be prepared and fitted with dunnage in different 
degrees, and I will take an instance of both a heavy 
and a perishable cargo, in supposing a West Indiar 



* It is, therefore, tbe duty of the muter to provide ropes^ && 
proper for the reo^tion of the goods into the ship. She must also 
be fiimished with proper dmmage, or pieces of wood^ placed against 
the ndes or bottom of the hold, to preserve the cargo from the elTeets 
of leakage, according to its nature and quality."— ZToft's Shipping 
ondNamgaiian Lam, 2nd Edition, 

P 
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man loaded entirely with sugarsi and built as solid 
as a bomb-proof wall to the inside of the ceiling, 

and consequently having no pool or space to 
liold water in, except the water courses and the 
pump ¥^11. 

Now to fit her for preserving her cargo, begin 
at the upper deck, and nail dunnage battens of an 
inch thick and two inches wide, and about eighteen 
inches distant from each other, the up and down 
way, upon the sides of the vessel all the way from 
stem to stern, until stopped by the Hween decks. 
Immediately under the 'tween decks, proceed in 
the same nmiinor, and so on through any number 
of decks ; and in the hold, making the dunnage 
battens there about two inches thick, the out and 
in way, until arrived near the bil ges of the vessel, 
where they should thickeu more still, and at the 
bilges should be six inches thick, and from this 
they may decrease a little in thickness to four and 
a half inches on the flat of the floor and at the 
kelson. 

Bore scuj^r holes through the 'tween decks at 
the sides (not through the vessel's sides), and all 

the decks under it (if any) between these battens, at 
such distances^as may be thought sufficient to con- 
duct any water down, and put lead [>ipes into them, 
flattening them if necessary, to lie between tlie 
dunnage boards and the ceiling, which are to be 
continued down inside of the vessel all the way to 
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the water-courses at the kelson, as before men* 
tioned. Now, begiuning close up, under the upper 
deck, nail boards of an inch thick or upwards on 
lliese battens, and keep the upper edge of the 
next board au inch or two above, aud outside of 
the lower edge of the uppermost board, which will 
cause them to lie shingle-board fashion, or like a 
clinker-built vessel's bottoiii, and will obviate the 
necessity of any caulking of them being required* 
Proceed in this manner till stopt by the 'tween 
decks. 

Then proceed again in the same manner under 
the Hween decks in the hold, until below the bilges 
in the vessel, when the planks may be fitted edi^e 
to edge, without overlapping, and made two inches 
thick, and if thought desirable, may be bolted to 
their places, and caulked, and limber-boards fitted 
above them, exactly similar to the limber-boards 
fitted under the present construction above tiie 
timbers. This will make the dunnage on the flat 
of the floor six and a half inches thick, being half 
an inch more than the law prescribes, but some* 
thing is wanting to make up the prescribed quan* 
tity at the bilges, as an equivalent. Supposing it 
did take half an inch from the stowage, of what 
value is it, when compared with the advantages of 
it? Al uiidance of hollows, or notches, for under 
water-courses, to be cut out of these battens on the 
lower part, to allow the water to j9ow freely fore 

F 2 
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and aft, and in every direction paBt them, and the 

water-courses to be sunk under the level of the 
ceiling, and the lower eudb of the dunnage battens 
to be supported by a piece of wood, nailed on the 
kelson. 

It is now evident that any water which got into 
the vessel at the gunwale or sides, — one addUianal 
seeurity at the deek*^ and two at the Met agcunst 
leaksy being always^ however^ kept in view, — would 
be conducted between the ceiling and these boards 
down the sides of the vessel, until it was collected 
in the bottom of her, without ever coming iu con- 
tact with the cargo at all, and it is matter of calcu- 
lation and demonstration that there would be a 
greater vacant space to hold the water in by this 
method, without taking any thing", except what the 
law prescribes from the stowage of the vessel, than 
under the present construction, where there must 
be at all times six or eight inches of water in the 
vessel, which cannot be taken out of her, because 
it is not possible to carry the bottoms of the pumps 
under the level of it, and supposing the timbers to 
be twelve inches deep, there is a space of only iive 
or six inches more between the timbers and at the 
ends of thefuttocks for the water to gather in, till 
it is above the ceiling, besides the risk of the under 
or upper water courses being choked, and the dun- 
nage being a solid body, gives no protection to 
the cargo, as before mentioned. Water taken in 
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amidships would iiiid its way down at the limber 
boards, as under the present construction* 

This method, therefore, by having a vacancy of 
four and a iiaii and six inches all over the floor 
and bilges of the vessel, and in the water-courses 
under the dunnage planks, gives more space for 
the water to collect in, with the additioijiil ad- 
vantage of putting it in the power of the crew to. 
take it all out excepting a few buckets full in the 
welJ, hy having the bottom of the pumps carried 
below the level of it, and would always secure 
the ship owner from the responsibility of the ship 
not being properly dunnaged to stand survey, 
which may have. been attributable to the neglect 
of the master or mate, but from whom redress 
can seldom be obtained. 

I am aware that it may be said there is, under 
the present construction, the reservoir below, and 
dunnage above the ceiling, but I consider it clearly 
matter o£ proof, that there would be more vacant 
space to hold water in by this proposed construc- 
tion than there is by the present, besides iwo good 
securities more against there being any water to 
hold, and the vessel strengthened, consolidated, 
and fortified against leaks , in every direction* 
Wood for beds, quoins, chocks, &c. would also be 
required for stowing cargoes, which would form 
additional dunnage, besides the vacancies fonned 

between the baiiubl (if any) us at present. Casks 
• 
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containing liquids must be stowed bilge free, that 

they may not be injured by their own weight, 
and the weight above them. This would give 
additional i^pace to hold water in, if there were 
perishable goods iniinediately above or around 
them. This construction would do away alto- 
gether with the necessity of having percolators, 
and excepting with perishable cargoes, these dun- 
nage battens and dunnage boards would not be 
required, and need not be fitted. They might 
be made exactly to represent a vessel's present 
ceiling. The vessel might also be fitted with 
percolators if approved of. 

The lead scuppers for conveying the water or 
leakage out of the 'tween decks or lower decks, 
into the water courses, would preserve the vessel's 
side, by keeping it dry, better than the present 
eoQstruction, where it is conveyed down between 
the timbers, and where the air cannot get free 
access to dry them again, and consequently causes 
them to rot. 

These dunnage battens and boards, besides pro- 
tecting the sliip owner from claims of damages, for 
the vessel not being properly dunnaged, would 
also of themselves strengthen the vessel very muchy 

and fasten the ceiling to the timbers, mid it CLiniiot 
be too often repeated, without taking more from 
the stowage than is enacted by law. I. am aware 
that it may be objected against them, that the 
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weight of the sugar hogsheads, and the use of tlie- 
screws, crowbars, samson posts, &c. necessary in 
stowing the cargo would knock the dunnage boards 

to pieces ; but it will be observed 1 have taken 
one of the heaviest cargoes I know of, which 
vessels carry, to provide against, and that the 
remedy in this case would be, to place the duii- 
. nage battens closer together, and use mouth pieces, 
and that no form of construction will provide 
against recklessness and carelessness, or will meet 
all objections which may be made. 

An objection has been atarted against a West 
Indiaman being too iighi under ihU eontirueHion^ 
and wasbing Ler lower tier of sugars by the drain- 
age from the upper tiers lying amongst it, as the 
molasses, when unmixed with water, would be of 
too glutinous a nature to be pumped out. It is at all 
times easy to let water into a vessel, and a very sim- 
ple method of doing it in a merchant vessel, is by 
having a branch pipe from the head pump, such as is 
customary in the Leith and other smacks, called a 
sweetening pipe, by which water could at all times 
be pumped into the vessel, until she sunk.* When 
the pipe is not to be used, ]mi a plug into it, as is 
done in practice. The index at the main pumps 
would always shew on deck when there was water 



• lu sliips of war, water m let into them by turning a cock, but 
tlna would not be so easily pnctkable in nerohant vessels. 
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enough in the vessel, and it w^as approaching the 
ground tier of sugars. Where a supply of fresh 
water was at hand, it would be better to use fresh 
than salt water, to liquidate the molasses, and thus 
preserve the molasses useful for many purposes. 

On fixing on the plan of the vessel, it would be 
necessary to determine "whether she was to be fitted 
with percolators or not. If she was to be fitted 
with percolators, I would recommend a plank to 
be laid under the kelson of an inch and a half 
thick, the whole length of the vessel, and nearly 
the breadth of the kelson; and* the adjoining 
planks on both sides of which would form the 
bottom of the water-courses, to be of the same 
thickness ; and the inner seams of them, which it 
will be observed, would be covered with the kel- 
son, to be well caulked before it was had. These 
seams being covered with the keel, timbers, and 
kelson, would, I apprehend, never require to be 
again caulked, unless the kelson was requiied to 
be lifted; and the outer edges of them would be 
thrown out, where they would be easily accessible 
for caulking. 

Before laying them and the ceiling, tar the tim* 
bers as on the outside, and lay patent felt between 
the inside of the timbers and ceiling, as before 
mentioned.* Make all the ceiling plank from 

• *' A felt composed of hair, inanufactimHl by a Mr. Wooil, has 
beeu uaied for the protection of ships' bottoms^ from worms, by beujg 
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these water-courses to the bilges three inches 
thick, and four inches at the bilges. lu very large 
vessels make the inside bilge planks five inches 
thick. itli a tlu LC and Ibur-iuch ceiling tlicie 
will be a fall into the water-courses at the kelson 
of an inch and a half, and at the bilges of three 
inches, as formerly mentioned. 

If the vessel is not to be fitted with percolators, 
make the ceiling of the same thickness as usual, 
and it will be observed, from the additional weight 
of the percolators themselves, if ilttcd with tlicni, 
and the thickei: dunnage hattexis, and dunnage 
planks in the bottom of the vessel, and the weight 
of the outside bilge pieces, that besides strengthen- 
ing the vessel, they will add a great deal more 
weight in the bottom of the vessel than under the 
present construction, and consequently add to both 
tlie safety and stability of the vessel. 

In working to the outside planking, lines should 
be drawn on the inside of the timbers with a dif- 
ferent coloured paint from tlie lines shewing the 
treenails, to point out the breadth and seams of 

placed under the sheathing^ witli success. This was put upuu the 
Isabella and Dorothea, ships einplovrd on the voyai:^ of d!^i'overy to 
the Arctic rci^ions, and probably prcveutt d their 1< uudi'tin;,^ when 
crushed with ice." — Knotclcs on preserving the Nuvy, page 137- 
Ahhough a vesscFs bottom or sides were bniisedin , so long as they 
were not separated, tlic felt would oppose the entrance of the water, 
and miLdit tlius preserve the lives on board at least^ and wilich by 
the adomsiou of water might otherwise be lost. 
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theplauks outside, which luuy be easily ascer* 
tained by measurement from treenail or bolt-holes, 
bored from the outside, and-whieh would enable 
the treenail holes to be bored from the inside of 
the timbers at the proper places, without coming 
too near the edges of the outside planks to iq>lit 
tlieni. Although some of these treenail holes 
should not be observed on the outside to be bored 
back again through the ceiling, water would not 
get into the vessel, with a tight ceiling and patent 
felt, as it does at present, as is but too well imown 
in practice ; and the neglect of filling the treenail 
holes, which, under the present coii^atruction, has 
been the cause of the loss of many a vessel, though 
no less reprehensible, would be less dangerous. 

It only l euiains under the head of construction 
to point out how all vessels already built may be 
improved, and rendered safer, at a cheap rate ; for 
it must be particularly observed, that there are 
two methods of doing it — the one by filling up ail 
solid between the timbers; the other method, 
though less complete, by simply caulking the ceil- 
ing, in a less expensive manner than pointed out 
for the Sprmg." 

ON IMPKOVJNO THE CONSTRUCTION OF 
VESSELS ALREADY BUILT. 

Either caulk the limber boards as they at 
pi'cseut are, making them a little thinner, to lie 
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flat on top of the timbers, and give a fall for 

the water from the adjoining ceiliog, or take a 
lliixmer plank instead of them ; or^ as water 
would flow across from side to side, between the 
outside and inside planking, if tliis method only 
was adopted, and which, if it was in large quan- 
titiesy would be objectionable<*^ prevent which 
lift all the limber boards fore and aft, and the two 
adjoining ceiling planks, and fit chocks the breadth 
of the kelson, and to £11 up the depth between it 
and tlie keel, and put them in their places oppo- 
site to the end of the first fiittocks, and filling-in 
timbers. It is of no consequence whether they 
fill the whole vacancy or not. 

Then fill up all vacancies from end to end 
of the vessel, under where the planks are lilted, 
with blocks of sound wood, leaving water-courses 
under them, Roman cement, or mastic, or quick- 
lime and fish-oil, and fillings on the inside, to 
the height of Uie inside of the timbers, and 
caulk all securely, leaving water-courses inside 
of the timbers, by leaving a passage for the 
water at the back of the ceiling, and between 
it and the inside of the timbers, opposite to 
the bilges, if intended to have bilge-pumps. In 
either case put a cistern, lined with lead, under 
the bottom of the pumps, deep enough to allow 
the water to flow from side to side under the keU 
son, ui&ide of the vessel ^ lor which purpose the 
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pumps would probably require to be shortened. 
It would be better to let the main pumps remain 
as they are at present, ivith their bottoms carried 
under the ceiliiiG: to take the water off the outside 
bottom plank, and make the ceiling and limber 
boards completely water-tight above them. Then 
put down another pair of pumps — which might be 
done in the same pump-well — with a cistern un- 
der them, to take all the water off the ceiling or 
inside planking. The bottom of the main pumps, 
which are carried below the ceiling, to be litted 
with plugs, to be put in, or taken out occasi<mal]y. 

Supposing, a vessel to liavi; been on the rocks, 
luid to have knocked off a dozen of her outf^ide 
bottom planks, which under the present con- 
struction, would have caused the inevitable loss 
of her : in this case it would be of no use to work 
the pumps which were carried below the ceiling, 
as it would only be pumping water into the sea 
and out of it again. But supposing the vessel to 
be floating on her ceiling plank, and that there is 
five feet water in the hold inside of it ; then, drive 
the plugs into the pumps, which are carried be- 
low the level of the ceiling, so low down that the 
top of them shall not be higher, or much higher, 
than the level of the ceiling, and which will effec- 
tually stop the water from getting up at the bottom 
of the pumps. Now draw up a sluice at the side 
of these pumps, with which they are to be litted. 
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exactly and precisely similar to a sluice in dock- 
gates, to admit the water into them above the 

plugs, and the level of the ceiling, and there is at 
once a pair of pumps in their place to pump out 
the water from above the ceiling. All this may 
be done without ever going off the upper deck, 
and even although there should be ten or fifteen 
feet water in the hold above the ceiling. When 
the vessel gets into dry dock draw up the plugs, 
shut down the sluices, and every thing will again 
be in siaiu quo. 

The additional pair of pumps which had their 
bottoms above the cistern would require no altera- 
tion, and there would thus be two pair of pumps, 
instead of one, to take the water out from above 
the ceiling, and preserve the vessel and lives on 
board. All this might be done with steamers, as 
well as other vesssels, and without lifting the kel- 
son. Caulk the ceiling from the kelson to the 
covering-board. This ^vould strengthen the vessel 
very much, and counteract hogging or sagging. 

It will be no good argument against caulkiug 
a vessel's ceiling, to say that it is too open to caulk, 
or will not bear caulking from decay, because this 
is only admitting that the ceiling is defective, and 
it ought to be made closer or repaired* Unless the 
ceiling was well and securely fastened to the tim- 
bers, there might be risk, that if a large por- 
tion of the outside planking was off, the weight 
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of the vessel swimming in the water might force 

off the ceiling piauk, and it would therefore 

be necessary to have the heads of the tree-nails, 

which should pass through outside planking, tim'* 

bers, and ceiling, well i)lugged and caulked on the 

inside, and some additional dump bolts or spikes 

driven into it, and the dunnage battens, when put 

on, as formerly mentioned, should be on timbers 

(not between them) and well fastened to the 

timbers. The ceiling plank against the dunnage 

battens would then resemble the outside plank as 

at present against the timbers, and it would also 
« 

be supported by the weight of the ballast or cargo. 

A cheap method of repairing the ceiling mny i)e 
adopted, by bringing a doubling of good fii* plank 
over the present ceiling, and bolting and nailing it 
to it and the timbers, without disturbing any of the 
fastenings of the present ceiling, and caiUking this 
doubling.* I am sensible that ^ere are parts of 

* " The practice of pladng douUing on sbips not only gives then 
an increaae of stability, but also strength in a part where it is much 
required, \ix. at, and a little above and below, the lineof water. With 
die latter view, Mr. &odgrass, who for many years filled the offioe 
-of Survqror of Shipping to die East ^dia Company, gave as hia 
opinion, in theyear 1792, before the Conumssioners of Land Revenue, 
that no ship should have a dioioug^ r^air, but instead of tins, that 
their bottoms and upper works should be doubled with three inch 
oak pknk, from ked to gunwale, and strengthened with knees, 
standards, and even with iron riders, if necessary, all which may be 
done at asmall expense, and ships so repaired would be strong and 
safer, and be able to keep the aeas longer in the worst weather than 
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a vessel's ceiling, particularly about the runs, and 
forward, which it would not be practicable to get 
at to caulk; but in this case use a little mastic 

mixed with oil, or the other substances recom- 
mended) in such parts, which will preserve the 
wood, keep soft and pliable, notwithstanding the 
working or straining of the vessel, and prevent the 
admission of water from the outside. Quick-lime 
and fish oil, mixed together, might also be used 
advantageously for this purpose ; and eitiier of 
them would answer the purpose better than Ro- 
man cement, on accoimt of their greater flexibility 
and pliancy. Either by caulking, or the use of 
these substances, the whole ceiling might be made 
perfectly water-tight 3 and even in the case of 
doubling the ceiling, but little space would be 
taken from the stou age. This doubling the ceil- 
ing would also very much strengthen the vessel. 

♦ 

uuy aew Mpa m His MftjM^s Navy."'-^iriioi0let on PrMervmgthe 

It vrill beobwnmd fhattiiiB doiMqg reoommended by Mr. Siiod- 
grew hM jort the effect of making the vends solid from keel to gun- 
wale, 80 far ai the thidcneae of the -phnk recommen^d goes, in 
addition to Hie former oatdde planking, and it i^pearsto me there 
oaanot be a qwatioii tji the advantages of it, eiul being put on the 
outadevf vessels, it would strengthen them, edd to Ifaeir stability, 
take nodung from the stowage, and preclude the admissoa of water, 
in the first instance (the great pouit to be attended to,) and, coose- 
quentty, would be &rprefend>le to doubting a vessel's ceiliDg. 

I am quite of Mr. Snodgnss' opinion, that a vessel, when doubled, 
is stronger and safer than when new without doid>luig. 
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Suppositig the vacancy between the outside and 
inside planking to be full of water, either salt or 
fresh, it would completely prevent the dry rot, or 
stop it if already in progress.*'' As to the want of 
air causing the timbers to decay, we do nut iiiid 
the inside of a nun buoy, or a buoy moored on a 
shoal, or water casks, &c. all of which are nearly 



* ** The mast of the Ejuigaroo doop of war was dug out of the 
mud at the bottom of the mast ^ooA, at Deptfbrd Doekyard^ where 
it had been fi% yean, and was one of the moat serviceable masts in 
the navy." 

'* The Besistanoe frigate went dovm in Malta Haibom* ; but as she 
had been reported in such a state of dry-rot, or rather the sw&ce of 
her timbers so covered with fungus^ as to render it ^pedient to send 
her home, she was suffered to continue under water for many months. 
On her ariiral in England it was observed, ^t ail appearance of 
iUngus had vamshedj and ite remains a sound ship to this day. Tet 
even this &ct did not seem to have attracted much attention. But 
when the dockyard was removed from die northern to the southern 
side of Milford Haven, a few loads of timber that was covered with 
fimgns were suffered to remain in the vrater for several mondis; and 
it was ob8er\'ed^ that after bemg taken out and stacked m the new 
yard, the timber did not exhibit those appearances of dry-rot, which 
the same tunber did most abundantly, which had not been immersed 
in the salt water. This fiwt being reported to the Navy Board, it 
was proposed to sink one of two sister ships, the Mersey and the 
Eden, both alike infected with the dry-rot, in Plymouth Sound. The 
Eden was the ship selected for tUs purpose. She remained under 
water for about eighteen UMmths, and cm b^g raised, every trace 
of fbngus iuMl totally disappeared, while tlie Mersey was almost co^ 
vered with it After remaimag a year at home, perfectly sound, die ' 
vras sent out to the East Indies^ where she now is."^'S .'^ pjjlement to 
theSncyclopedia Brikmnica, 4th and SthBdUioM, /afiiiafy,1819. 
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similar) and none of which are perfect vacuums^ 

and are even sometimes not perfectly tight, to decay 
80 fast as the outsides of them* The lining or 
panneling of vessels' cabins over tiie ceilings pre- 
vents the accession of fresh air between the tim- 
bers opposite to it, and we do not £uid by experience 
that the timbers decay so fast opposite to it, and 
where the air is so excluded, as they do in other 
parts of the vessel, and we find this corroborated 
by the experience and opinion of ship breakers. 

The principle I am assuming throughout the 
fabric is, to exclude the an* entirely, since I cannot 
admit it freely, and where I cannot exclude it, 
close it up, as if it were hermetically sealed. 
Allow no accessions of fresh air« and it will do no 

m 

barm. 

The following are quotations from various 
sources in favour of the total exclusion of air, or, 
at least, so far as it is practicable: 

Neither is there the least proof of the old 
Royal WUUam, recently broken up, when a cen- 
tury oJd, Leing built of winter-felled timber. The 
fact is, that she was rebuilt half a dozen times, 
and the only old and original timber remaining in 
her was in the lowest part of her hull, always im- 
mersed in the salt water externally, and washed 

G 
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with the bilge water internally, and the wood 
from this part of her, when broken up, was per-' 
fectly soand, but quite black, baving the appear* 
ance of being ehBrredJ**^nSuppiement to the Ency^ 
chpedia Britanmca^ wdm 3, page 681, Artide^ 
DryR&t* 

As these timbers would always be covered up 
with limber boards, and iron, and shingle ballast, 
they could get no accessions of fresh air, which 
would increase their durability, and as they would 
be occasionally wet and dry, the fair inference is, 
that the exclusion of air tended to preserre them. 

The sound condition in which these floors and 
first fottocks that lie horizontally in ships are 

usually found, has led to the conclusion that this 
is produced by the damp state in which they are 
continually kept; but there is reason to believe 
that their being protected from the influence of the 
air, by being covered with the iron or shingle bal- 
last contributes also to this effect'^ — Kimolee on 
Presermng the JVavjf^ page 135. 

What can it be owing to, that a vessel's bottom, 
if kept firom damage, will wear out three sets of top* 

• The terra dry-rot should be for ever expunged from the English 
language, and the disease called by its proper OBme, viz. sap-rot, 
proceeding irom unseasoned wood. 
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sides Can tliis be owing entirely to the greater fa- 
tigue or labour which the topsides have to undergo^ 
and to the bottom being in general always in one 
element, or has not the action of the air to which 
they are much more exposed than the bottom, a 
eonsiderable effect in producing the decay of the 
topsides? If the advocates for air will iii^sist on 
the admission of it, take off a ceiling plank imme- 
diately above the line of load water floatation (the 
water will not rise above its level on the outside 
of the vessel, although the space be filled with it, 
between the inside and outside planking) and take 
off every alternate ceiling plank, from this up to the 
||;unwale, which will admit much more air than 
under the present construction, but it must be ob* 
served it will weaken the vesseL 

The contact of water and aif are the chief 
causes of the decay of wood, therefore, if any 
means can be devised to prevent the access of air 
and moisture, the wood may be secured front 
decay. This principle may be illustrated by sup* 
posing a cylinder of dry wood to be placed in a 
glass, or case, which it exactly iilis, and the two 
ends of which are, as it is called, hermetically 
sealed, or entirely closed. VV ho will doubt that 
such a piece of wood might remain, so enclosed, 
in the open air, for a thousand years unchanged.'' 
- — F7'o?n the Register of Arts and Sciences^ 1824, 
vol. Ifpage 127, 
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Caulking, if the vessel did not tbrow the oakiim 

out of the seams by strainings or labouring, would 
be hermetically sealing, and air would sooner pe- 
netrate through the pores of the wood than at th& 
seams. 

The following is also a (quotation from the same 
article in the Register of Arts and Sciences : 

" The composition which experience has proved 
to be the best adapted for the preservation of wood 
from both species of decay (viz* the wet and dry 
rot,) is us follows : — melt twelve ounces of rosin 
in an iron pot or kettle; when melted add twelve 
ounces of roll brimstone, and just when both are in 
a liquid state, pour in three gallons of train or 
whale oil. Heat the whole slowly, gradually 
adding four ounces of bees' wax, cut into small 
bits : frequently stir the mixture, and as soon as 
the solid ingredients are dissolved, add as much 
Spanish brown, or red or yellow ochre, or any other 
colour, first ground fine with some of the oil, as 
will give the whole a deep shade. It will now be 
fit for use. Lay on this paint or varnish as hot and 
thin as possible, and some days after the first coat 
becomes dry, give it a second. These coats will 
preserve planks,, &c. for ages«. What remains* 
unused will become solid on cooling, and maybe 
re«>melted for future occasions." 

If it be an object to preserve vessels firom decay, 
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would it not be advisable to give the ceiling and 
whole inside of the vessel a coat with this mixture^ 

There is nothing unintelligible in preparing the 
mixture, nor are the ingredients very costly, and 
seamen are in the practice of preparing similar 

ones, for paying the seains, coating the bends, 
bottom, Sic* 

A bilge pump to be fitted to take any water 

out which might get between the outside and in- 
side plaiikiug, although if the ceiling were per- 
fectly tight, this water would not get into the 
vessel, and the only effect of this would be to 
prevent the water rising to where it might come to 
a leak in the ceiling. In this way, a vessel would 
be very similar* to- two vessels under the present 
construction, inside of each other, with a set of 
planking and a. set of pimips inside of each, the 
outside planking, main and bilge pumps, being one 
set, the inside planking water-tight, and main 
pumps, with cistern, another. In point of effect, 
against leaks, it would just be one vessel inside of 

another, 

I have throughout taken no notice of the wood 
and copper sheathing to vessels' bottoms, as all of 
these are intended to be the same as at present, and 
Lmay only remark, that as the whole fabric would 
be much stiffened and strengthened, there would 
be much less strain on the sheathing. 

A vessel on the solid construction would also he 
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much eaAef rqiaired, as in the event of a fewfloors 

being broken, they might be replaced without 
having to lift the kelson and ceiling on both sides 
M at present. 

Plate 5, Fig. 11, shews part of the longitudinal 
section of a merchant vessel, cut olf at a line per- 
pendicular to the outside of the keel^ and shewing 
only an inch and a half thickness of plank, from 
the water and inside of the vessel, and Fig. 12 
shews a section of a vessel, as above described^ 
having very little additional materials in her, and 
with eighteen and a half inches of thickness of 
wood, from the water to tiie inside of the vessel. 

Having given an instance of a vessel sinking by 
groimding on her anchor, let us now give an in- 
stance of a vessel siakiiig from the coinmou occur- 
rence of springing a leak at sea, and which it may 
-be observed is also an occurrence happenings daily 
in some part or other of the world. 

« 

. The following is copied from the Scotsman 
Newspaper of 14th May, 1831 : — >. 

" The sloop Mind, of this port (Dundee), James 
Watson, master, has been lost while on her pas- 
sage from Balahulish with a csrgo of slates* On 
Thursday last she was overtaken with a severe 
giede from the north, accompanied with a heavy 
shower of snow, when about twenty miles off Kin*- 
naird's Head» and sprung a leak. The crewaban- 
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4aaed her next moniing at eight o'clock, and were 

picked up by the Clyde, of Glasgow, bound to 
London. They were afterwards transferred to 
mnother vessel, and have now arrived here* They 

saved nothing." 

Here iheii is an instance of a vessel sinking, 
and the crew losing their property, and running 
the risk of losiug their lives, from the common 
occurrence of springing aleak at sea. This might 
proceed from starting an outside butt, or plank 
end, w ith a laboursome cargo, or from other causes. 
Now, had this vessel's ceiling been thoroughly 
caulked, although the water had passed the out- 
Bide planking, it would not have got into the ves- 
sel, and she would consequently have been saved. 
If water had got into the vessel inside of the ceil* 
ing, the slates and it would not have choked the 
pumps, although she luul not been iittcd with 
either percolators, or dunnage battens and boards. 
.Would it not therefore be sound policy, considered 
merely as an abstract question of safety to pro- 
perty, even supposing lives were not at stake, to 
guard against similar dangers in future, by caulk- 
ing the whole of vessels' ceilings, which might be 
done Lit an expense of a few shillings per ton. 
Saving outlay is not always economy or the best 
policy. 

In looking over a list of Merchant shipping em- 
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ployed in the various carrying trade of the world, 
it will be found that the vessels which carry car- 
goes that would choke the pomps, and consequently 
would require to be fitted with percolators, form 
only the exception^ and not the general stock, and 
it is unnecessary to enumerate them, because they 
point out themselires by asking the question, Has 
this vessel in any thing which would choke her 
pumps? 

To recur again to the advantages of uniting the 
whole timbers, and to prove the strength and safety 
it would give to vessels, suppose a carpenter sent 
to scuttle a vessel under the present construction, 
and one with the timbers united. Under the pre- 
sent construction he has only to lift a limber board, 
if accessible, or cut up a piece of the ceiling, bore 
a few auger^boles through the outside plank, and 
the job is complete. But with a vessel with the 
timbers united he has no alternative but to cut or 
bore through ceiling, timbers, and outside plank, 
till he arrives in like manner at the outside of the 
bottom.* Uniting the timbers would also be an 
additional defence against shot. 

• Filling in, or uniting the timbers up to the gunwale, was re- 
coiiuiiendecl by the learned and ingenious Baron Charles Dupin in 
his " Voyaircs tj ins la Grande JBretagne," and in the model-room, at 
the Navy Utiice, which I have seen by the kind permission of Sir 
Robert Seppin*r*:, T observe the model of a brig called the "Lady 
Nelson," built on a plan of Admiral Schanks^ about the year \7^^, 
with the timbers imilcdj which vessel was runaiug ia 1820^ and was 
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Having thus shewn the advantages of two addi- 
tional securities as high as the decks, and one addi- 
tional security over them against leaks, let us next 
proceed to shew the advantages the solid form would 
give against the hitherto irresistible element of £ffe* 
Under the present construction there is a vacancy 
between the frame timbers and hiliug-iu tiuibers, 
which in the case of fire, acts as a funnel or chim* 
ney and furnace, to supply the fire with air, and 
consequently to assist the combustion ; but with a 
solid bottom and sides, these vacancies acting as 
furnaces and funnels, would all be filled up, and 
consequently the fire must either burn the inside 
and outside planking and timbers, all simultane- 
ously, or die out for want of vent. It would thus 
oi necessity be much Ccisier extinguished. 

Had the Kent Indiuman, which caught fire a 
few years ago in the Bay of Biscay, with the dlst 
regiment on board, and who were only accident- 
ally preserved fi'om a watery grave when the ship 
was burnt, been built on this construction, the 
probability is that, under Divine Providence, the 
fire might have been extinguished, and the ship 

then sound, and made a voyage to Botany Bay, and is now stationed 
there, and a good account has been received of her, in answering 
every purpose she was intended for, and light as a bottle. Tliere is 
no explanation, however, how the water-courses are constructed, or 
how a space is providetl to hold water in if it gets info the vessel, 
witlinut its lying amongst the cargo. This vessel bad also tluree 
sliding kcel». 



Digitized by Google 



90 

might have pursued her voyage. The Rapid steam- 
boat was buiut iu Kukaldy Roads a short time 
ago, and which vessel might also iiave been pre* 
served had she been built in a solid fonn from 
kelson to covering-board. 

The knowledge that their vessel was built in 
this way would always, of itself, inspire the greatest 
confidence in a crew when their vessel was in 
danger either from water or fire, and consequently 
animate and stimulate them to the greatest exer* 
tiuiib, when they saw a reasonable probability of 
preserving their lives and effects, and the vessel 
and property eommitted to their charge. Contrast 
this with the present structure where, so soon as 
a rock or anchor has pierced the outside plank, or 
the vessel has sprung a leak at sea through the 
outside plciiik, or the vessel lakes liie, all is at 
once next to hopeless. 

Besides the good effects of having no receptacles 
for bilge-water and vermin,* and being enabled 
by carrying the bottoms of the pumps below the 
level of the bilge*water, to take it all out of the 
vessel except a few buckets fiiU, and an index to 
shew by inspection on deck when there was any 
water in the vessel, and the other advantages 

• Much waste uiul damage is frequentiy done to vessels' cargoes 
by rats and mice, all of which would be prevented by the siilid form, 
as there would then be no harbour for them between the timbers and 
inside and outside plunks. 
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before mentiojaed, it would always be practicable 
when the cargo was out, to stop leaks from the 
inside, and thus, in distant ports, of%en save the 
heavy expense of heaving the vessel down, and a 
vessel would alwajs shew a leak on the inside, if 
under the line of floatation, by taking off the dun** 
nage-boards and battens, if siie was litted witii > 
them, and if necessary to do so. 

Assuming Hien, diat the advantage of ieaulldng 
the whole ceilings of vessels already built, and of 
uniting the timbers into one compact water-tight 
frame of those to be built, are admitted, let us 
next consider of the objections to tiie plan. 

The first objections of want of space to hold 
water in, or taking away from the stowage, are, I 
trust, already satisfactorily disposed of. 

The next objection, that the solid form would 
cause vessels to draw more water, is at once ad-* 
mitted; but in the opinion of ship-builders it would 
not much increase their draught of watery and 
although it might be objectionable to such vessels 
as carry coals, lead, iron, or any carg o which 
would overload a vessel, yet these vessels only 
form an exception to the general carrying trade, 
while the advantages to all vessels, of having ad- 
ditiorial weight in the bottom of their fabric, 
operating as ballast, would f&t outweigh the dis* 
advantages to a few vessels* Even these vessels, 
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when they were light, would lind the advantages 
of having additioual weiglit iu the bottom. 

The next and most importani; objection, and 
perhaps the only real one, is the expense, which 
however, I have reason to apprehend, is much 
over-estimated. 

If it be only to caulk that part of the vessel's 
ceiling, including the limber hoards, which is 
at present uncaulked, and put in an additional pair 
of pumps, with a cistern under the bottom of them, 
in vessels already built, all this may, it is presumed, 
be done at little expense ^ and even to &t the ves- 
sel either witlt percolators, as far forward and aft 
as her present waterHsourses, or to fit her with 
dunnage battens and boards, would not be very 
great 

As to the further plan of uniting the timbers of 

new vessels, it is the opinion of ship-builders, that 
if the price of the hull be divided into three partSj 
one of these parts would cover all additional ex- 
pense, and complete the vessel with dunnage-bat- 
tens and boards, or percolators, and the timbers 
either united or filled in, aod caulked inside and 
out, and the ceiling caulked, For instance^ 
if a good vessel should cost £9 per register ton 
. for the hull, under the present construction, £3 
more, or £12 per ton, would complete her in this 
way. Allow, according to the general rule, that 
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"the price of tlie hull is only half the total cost of 
the vessel) when completed for sea, say £9 per 
toil more for out tit ; total when complete in this 
way £21^ instead of £18 per register ton.* 

Assuming then that one-sixth part of the whole 
cost would cover the additional expense of com- 
pleting the vessel, would it not be somid policy,- 
and eventually economy, to disburse it ? It is only 
upon the hull that the additional expense would 
be laid out, as the masts, sails, and general outfit 
would be the same as before. To shew the ad- 
vantages of the additional outlay in a stronger 
light, what would be thought of the policy of 
building abridge, or a warehouse, for £1,800, 
when one possessing additional strength, safety, 
durahility, and protection against fire, could be 
built lor £2,100, even although the additional 
safety to lives was not taken into account? 

But, whatever the expense may be, if the prin- 
ciple should be approved of by merchants and the 
the public, whose lives are at stake (and the prin-' 
ciple is approved of by scientific and professional 
men), 1 venture to predict that the expense must 
be incurred. PMie tqfety demands the adopium 
ef the principle^ and U must he adopted* A mer- 



♦ These prices are for the out-ports, and if a third of the cost of a 
low-pridied venel, would cover the additional expense, it would not 
reqmre the aame proportion of a high priced vessel, the principal ad- 
iMtional expense beiDg id kbour. 
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chant, or a passenger, has only to say to a ship* 
owner, I approve of this principle as giving greater 
security to the safe transmission of my goods or 
myself, will you carry them or me in a vessel built 
on diis principle or not? If the ship-owner says 
no, the merchant or passenger has only to remark, 
that he will fiud buiiie person who will. 

Since writing these remarks, the loss of the 
Rothesay Castle steamer has occurred, on the coast 
of \\ ales (17th August, with the loss of 

about a hundred human lives of passengers and 
crew on board of her. The owner has most pro* 
perly obuiiied and published a certificate from tlie 
ship-huilders who repaired the vessel, certifying 
that she was tight, staunch, and strong, and seap 
worthy, when slie commenced the voyage 5 and 
yet, in the course of her passage, iu no very tem- 
pestuous weather, die sprung a leak, which seems 
to have been the original cause of the loss of the 
vessel ; and aft^ she grounded on the sand-bank 
she broke up, and went to pieces in the course of 
two hours. Can any thing place in a stronger 
view the defective construction of steamers and 
merchant shipping generally, for the hulls of theta 
are all built on the same defective principles? 
A certificate of sea-wortiiiness, and being tight, 
staunch, and strong, may at present be obtained 
for any fabric which can be made to float on an 
incli and a half, or a two inch plank, and, indeed, 
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after the most careful surveys iuside and out, it is 
often impossible to discover any insufficiency of 
the vessel, owing to the defective construction and 

bad principles on which vessels are built.* Now 



• "With respect to tlie sea worthiness of :4iips,the most importimt 
cases have arisen in questions of pohcies ot msurajif^e. Tliere in- 
deed, little distinction to ho made between the nature and extent of 
this obligation from the merchant to the insurer, and that from the 
ship owner to the freighter. We have said Uiat, independently of 
the covenant in the charter-party, which only re-affirms and 
strengthens the general obligation, there is a tacit mid implied agree- 
ment that the ship shall be sea-worthy, and ciipablc of conveying the 
goods in proper condition. It is not sufficient thaf the owner did not 
know that the ship was not seaworthy ; for he ought to know tbat 
she was so at the time he charters her. The sufficiency of the ship 
is the substratum of the contract between the parties, and a ship not 
capable of conveying the goods in a proper state is a failure of the 
condition premlent to the wliole mntmrt. The seaworthiness of 
the ship is not a question of fraud or good intention, but it is a posi- 
tive stipulation that the ship shall be so, and therefore although the 
owner may himself have been deceived by the ship builder, repairer, 
&c., if the vessel be, in fact, unseaworthy, liave an insufficient bot- 
tom or unsomid timber, it is a breach of a preliminary condition, and 
is fatjil as such to the conlrnct. In Eden v. Parkinson, which 
was a ra«e on a policy of insm ance. Lord Mansfield said, ' by an im- 
plirtl warranty, every ship insured must lie tight, stauncli, and 
strong, but it is stithcient if she be so at the time of her sailing. She 
may cease to be so in twenty-four hotn-s after departure, and yet the 
underwriter will continue to be liable.' But if a ship sail upon a 
voyage, and in a day or two become leaky and founder, or is 
obliged to rctiu*n to port without any storm, or visible or adequate 
cause to produce such an effect, tiie presumption is, tli;»tslie was not 
s^worthy when she was let out to freight, or sailed, and the jury 
may draw ibis conclusion. The principles of law appliaible to the 
implied wBriaoty of seaworthiness, whether as respects the aier- 
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I venture to assert that had this vessel been filled 
up solid between the timbers, and had her ceiling 



chant, freighter or hisnrer, have lately been fiilly recoguised and 
adopted bv several cases upon appeals from Scotland, hi the Hoiise 
of Lords, I'iie £dcu of those cajsCi* are not material, but in one ease, 
with reference to a policy of insurance, and by analogy, therefore, 
to a contract of charter-party for freight, it wa^ stated to be a clear 
and established principle, that if a ship be seaworthy at the com- 
mencement of \\cr vm aj^e, though she become oUierwise in an hour 
from that time, the warranty is complied with, and the under-writer 
liable. 

** But in the ?s\me case it was also<aid by two Noble Lords, * That 
when tile inal)iiity of the sliij) to perform the voyage becomes evident 
immediately after lea\nng port, or in a short time after the risk com- 
mences, without uny <ipp;ireut cause of injujy, the presumption is 
that this inability has arisen from causes existing before her setting 
sail on the intended voyage, and tliat the ship w;i-s not then sea- 
worthy ; and the onus probandi lu such a case is tiirown upon the 
owners to shew that the inability arose from causes subsequent to the 
connnencement of tlie voyage.* But as every man is prcsunied to 
know his duty, and to discharge it, it is a presumption of law, that 
every ship, w hether chartered or insured, is seaworthy ; and the ne- 
gative is to be pioved in an action against the owner. The decision 
therefore in the above ca^ic does not impair the doctrine, that the 
ship is prima facie to be deemed seaworthy ; but merely, that when 
a sliip, soon after sailing, is found unfit to proceed, the question must 
be decided by some evidence or natural inference from the circutn- 
staiiccs. In the House of Lords it has also been adjudged, tliat a 
vessel cannot be deemed seaworthy for a foreign voyage uit/iont 
Alices. Tlic other terms, ' perils and dangers of the seas, and acci- 
dents of the seas, rivers, and navigation,' are to be understood of all 
such accidents as arise from the sea and winds, and which could not 
be prevented or avoided by any care, vigilance, or -kill ol ihv master 
or mariners ; such accidents are ine\ntable, and m no degree occa- 
sioned by ignorance^ wilfulue^s^ or neglect of the navigators. 
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been caulked, this calamity would not have hap- 
pened. Independent of the preservation of the 
lives, would it not have been for the interest of the 
owner or under-writers, that this had been done, 
whatever it had cost ?* 

While I am writing, anodier melancholy ship- 
wreck is announced. The Lady Sherbrooke, in 
the entrance of the gulf of St. Lawrence, where 
two hundred and fo/ifiy one human Uves have been 
logi* This appears also, by the master's letter, to 
have happened in no very tempestuous weather, as 
they were preparing to tack when the vessel struck, 
on the 19th July, the very finest season of the year, 
and on the 20th the vessel went to pieces, and all 
these lives were lost. Now had this been a sliip 
of war, with a solid bottom, the probability is, that 
in the same circumstances, this ivould not have 
happened. But one fact in point, on this head, is 
worth a thousand arguments. On or about the 
same ledge of rocks on which the Wolf sloop of 

'* But where the damage or accident alleged to have happened fr<»n 
the peril of the aea, has not properly^anaen from any natural effect of 
the winds and waves, such as from tempest, high seas, rocks, colli- 
nop, or leakage, the canse must be specially stated^ and in its 
proper terms, in the pleadings."— ^of^'si^A^'fV J^wigatUm, 
Law99 Seetmd SdUum. 

• '^Milford, March 19, 1831. 
*' The Frolick steam packet, Jenkins, from this port to Bristol, 
was totally wrecked on the Ness Sands, on Wednesday night, and 
all on board drowned. It is supposed she had forty passengers. 
Nothing saved but the steam engine and h<S\iBr"-^Ll«yd'* Liit. 
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war stnick, and lay fast for two uigiits aiid a day, 
in March, 1830, at the hack of the Isle of Wight, 
the veuel, at the time she struck^ ^ con* 

siderable rate tlirough the water, at the very top 
of high water, of a high qiriiig tide, and with a 
considerahle swell on, and which vessel was got off 
again, and is now in the East Indies, having been 
dragged over the rocks for half a mile, by assist- 
ance from Spithead, the vessel beating my hard 
upon the rocks with the lift of the sea all the 
time, the Carn Brea Castle, free trader to India, 
was lost only a few months before, having got 
ashore under more favourable circumstaBoes fixr 
getting off again.* What could this be owing to 'I 
The ships were nearly, I believe, of similar ton- 
nage. The answer is plain and obvious* The - 
Wolf had a solid bottom of fifteen inches thick at 
the keel, being twelve inches of timbers, and three 
inches of outside plank, without aUowing her to 
have had any ceiling. The Cam Brea Castle 
would only have an outside bottom plank to protect 
her, of, I presume, three inches thick. Yet this 



♦ " Cowcs, Cth July, 1829. 
** The Carn Brea Castle, Barber, from London to Bengal, got on 
shore last night, near Mottison, the south-west part of the Idft of 
Wight, with main and mizen masts cut away, where die Bes full of 
water, and it is feared will become a total wreck. The passengers 
are landed : the captain and crew remain on boaKL"— X/^^' Idit* 
The first intimation from Lloyd's, that this vestel i« vium, ooMtuns 
also the information that ihe is M< of «Ktar. lii it probable tliis 
would have been the case, if the yeasd had had a solid bottom t 
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. ves&el would have timbers o^ twelve iiiclies thick) 
' if not mmre, and a ceiling^ plank of^ I also presnme^ 
tiiree inches thick, making three inches more than 
the sloo|) ul war, hut neither of which were of the 
leabt use to her in keeping ont the water. Had her 
timbers been close, and her ceiling been caulked, 
she would have had one more protection than the 
sloop of war, via. the ceiling plank, without taking 
any thing from her stowage, and the fair inference 
is, that she would have been got off and preserved. ' 

The simple question, when stripped naked, is^ 
whether from two to five inches of plank, with the 
grain of the wood all rimiiing in one direction, be 
as good a defence against water or violence as 
iirom twelve to twenty inches, in three separate 
parts, united into one, with the grain oi the dif" 
ferent pieces of wood, placed transversely to each 
other, and consequently m the strongest possible 
manner. Coniinon sense says not, and controvert 
■ it who may — confute it who can ! 

Whatever rules or laws may be enacted or 
adopted for the better regulation of vessels carry-* 
ing passengers, and for the safety of property em- 
barked on* board of them, and however {woper and 
judicious they may be, and rigorously enforced, 
1 presume to think they will and must prove in- 
efiectual, except aa secondary measures, and that 
nothing can cure the evil without going to the root 
of it, and amending the defective construction of 
mereliaat vessels, including steamers, and that 
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whatever may be done till then, all precautions and 
safeguards must be in vain. 

The public seem to be satisfied with an opi- 
nion that the Rothsay Castle was rotten. Be it 
so ; and let them and the owner reconcile the cir^ 
cumstances of being at once rotten and seaworthy, 
as they best can. Were the Spring, His Majesty's 
ship Agamemnon, the Mind, the Cam Brea Castle, 
the Frolick,and the Lady Sherbrooke, all rotten ? 
It must be remembered too, that these instances 
are given merely because they have already been 
pointed out 5 and to quote cases where vessels with 
their passengers, crews, and cargoes have been lost, 
which in exactly the same circumstances might, 
under Divine Providence, have been saved, had 
the vessels been built with solid bottoms and sides, 
would be to quote nearly the whole of Lloyd's 
List, and this allegation is proved by the fact of His 
Majesty's ships being preserv^ed in circumstances 
where merchant vessels are lost, not owing to 
more effective powers on board of ships of war, 
as they also used frequently to be lost (for a few 
instances see note to following page), but owing 
to their solid bottoms. If the evil be closely inves- 
tigated, it will be found to lie, not so much in the 
rottenness of the fabric, as in the system of build* 
ing. It should also always be borne in mind, that 
whatever will give security to life atioat will give 
security to merchandize, and vice verM€u 

1 shall conclude these Remarks, by observing. 
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thfti in looking over the shipwrecks in Dun- 
can's Mariners' Chronicle/' in six volumeS) 
by far tihe greater part of them had originated 
in leaks 3* that the shipwreck of the Britannia, 
the subject of Falconer's beautiful poem of 
The Shipwreck,'' originated in a leak, and 
which, in all probability, might, in exactly 
similar circumstances in all other respects, 
and even with an' inferior crew, and under 
Divine favour, be prevented from haj^pcning 
again, by uniting the timbers and caulking 
the ceiling; that the use of solid bottoms 
would Lave gone far to have j)revented all the 
founderings, where, as in the case of His Majesty's 
ship Centaus, which ship sunk in the Atlantic, 
oceaii, with all her crew, except twelve persons 
who escaped in a boat ; and the many cases in 
which no individual has been spared to tell the 
tale, in consequence of leaks, where, 

" Still all our pow'rs th' increasing leaks defy; 
We sink at sea^ no shore, no haven nigh 

and most of the siiip wrecks under the present 
construction, and in similar circumstances to the 

* The RamiUieSj Centaur, Glorieux^ and YiUe de Paris^ all foun- 
dered with the greater part, and some of them with the whole of their 
crews, coming home from the West Indies in 1782, by springing 
leaks, without striking on rocks ; and the origin of the loss of the 
Royal George, with her erew, at Spithead, in the same year, (though 
not the immediate cause of the loss,) proceeded from a leak, and 
sianikur losses it may be presumed maj be again prevented in similar 
eiKHButaiioes, by having solid bottoms and caulked ceiiingi^ and 
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Frolick, the Rothfiay Caatle, apd the Lady Sher- 
brooke, where 

" Should once her bottom strike that rocky shore. 
The splitting bark that instant were no more j 
Nor she t^oae, but with her all the crew. 
Beyond retief were doomed to periah too 

which have happened since the time of Noah's 
ark; that the adopti(»i of them yet may be 
the means of saving thousands of lives and mil- 
lions of property, ag " a preventive is in every case 
better than a eure ' and that the preventive may be 
obtuiued at no unreasonable or exiravagantexpense. 

I am not to be understood as saying, that ves- 
sels would be guaranteed from shipwreck, as there 
are circumstances where vessels woi^d be knoeked 
to pieces altliuugh they were made of solid iron 
or steel ; but I venture to assert, that a vessel with 
a solid bottom would be much longer in being 
knocked to pieces than without it, and, conse- 
quently, by holding longer together, give a much 
greater chance of preserving the crew, passengers, 
and property,* and that a vessel which has her 

consequently a security against leaks equal to the whole tinckiieis of 
the febric ; and it may be obserred flial; the same defeetive oonstnie- 
tion wbich caused the loss of Ibese vessels^ is producing the same 
effects in the merchant service at ibis vary day. 

* In cases of collision too^ like die Gomel ataamsK* wlieb «na 
run dofm in tbe entrance of the Clyde, in 1825» and a number of 
Hves lost in ber, a vessel with her timbers mutedj and aU as solid at 
a bomb-proof wall, would be much sireiiger to resist a diocb tei 
^e would b9 under the present construction. 



Digitized by Googlc 



103 



ceiling and limber boards caulked and water-tig^iit, 
eontrailed with a vessel which has not, has yir* 

tually, in point of safety against leaks, two bottoms 
instead of one^ with the additional advantage of 
the ceiling being much better protected from 
dariKige or injury than the outside plankinj^.* 

A proper and just method of estimating the ex- 
pense and advantages, is by taking a retrospective 
and a prospective view of shipping. 

Assuming then, that nearly all the vessels which 
have been lost bj foundering, fire, and collision^ 
and many of the vessels, and much of the property, 
which have been lost by shipwreck, such as the 
Rothsay Castle, and Frolick, steamers^Cam Brea 
Castle, Lady Sherbrooke, &c. might have been 
saved if the vessels had had solid bottoms, and it 

* 

* I hare heard much of the difficulty there would be in keeping 
the eeifings of East Indiamen tight^ on account of the trying cargoes 
of pepper, cotton^ &c. which they have occasionally to cxaey, causing 
tiie planks to shrink. I have latdy heen on board of the Canmngj 
Sir David Scott, William Fairlie^ Asia, Windsor^ and Protector, 
(lured diip, ) some of which were, I am informed, upwards of twenty 
years old, and I cannot see the difficulty. Admitting the planks to 
shrink, the interstices might be filled up mth Roman cement, or the 
other substances mentioned, and filings, whit^ would oppose the 
entrance of water as much as the solid plank, and thus give the 
vessd a double bottom ; but, even supposing tiie cdling too mudi 
shrunk or decayed to render it advitthle to fill in or repairit, a 
ceiling of wdl seasoned fordgn fir may always be put in at no great 
expense, which would add much to the strength of the vessel and 
also give her a dovble bottom. While a vessel's odling is used only 
as a platform, there is no object in keeping it tight, and it is conse- 
quently neglected. 
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iiilly a third (some think more) of the whole ship- 
ping mid property which has been lost, and which 
might have been saved, besides the lives. Let us 
therefore take a date, and see what this would 
have amounted to since 1780, or fifty years ago. 
Had vessels' bottoms been made solid then and 
since, at an additional expense to the owners, on 
which side would the balance of gain have now 
lain ? Would it not have been millions of money 
saved to them and merchants, besides the lives ? 
Continue to build merchant-vessels, including 
steamers, as at present, with only the outer plank- 
ing to keep out the water, and the same fatal con- 
sequences will inevitably ensue, and lives be lost, 
though the vessels should be loaded with as many 
safety-boats and life^reservers as they could stow, 
or carry. On the other hand, build them solid 
throughout, and many lives and much property will 
unquestionably be saved. 

•* We hereby certify these to he the same re- 
marka io which our Certificate of the Z\et qfMay 
refersy with such additianid dreumtaneee added 
as have happened aince then. 

" Criven under our hands this sia^th da^ qf 
Stptember, Eighteen hundred and ihk^one* 

" John Graham, 

Carpenter Royal Navy, 

Andrew Adamson, 

Carpenter Royal Navy." 
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THE FOLLOWING AR£ COI^I£S OF CJblRTIFl- 
CATESy LETTERIS^ AND RECOMMENDA* 
TIONS, IN FATOUR OF THE PLAN. 

We wliose names are hereunto subscribed, 
having read over Mr. Ballingall's fiemarks on the 
filling^in between the timbers of veaseb, planking 
and caulking; their ceilings, &c. with a view uf 
adding to their strength,. safety, and durability, 
and having seen a plan and model of the peroolar 
tors, are of opinion that if the plan were generally 
adopted, in both the Royal and Mercantile Navy, 
it would be attended with the good effects ex* 
peeted from it, as described in the Remarks. 

We beg leave to state, that we are quite satis- 
fied of the strength, efficacy, and practicability of 
the percolators, for all useful purposes, and would 
recommend the general adoption of them, and the 
whole plan both lor new and old vessels. 

With respect to sand ballast we are of opinion, 
tiiat there would be £illy as much protection by 
the percolators, against the pumps being choked, 
as there is under the present construction of vessels* 

We further certify, tluit tiie plan was new to 
each of us when we iii at heard of it from Mr. Bal- 
lingall, except the part of ^ling-in and caulking 
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between the timbers of vessels, as at present in 
practice in the Royal Navy (and which is so ac^ 
knowledged by Mr. Ballingall in the quotation 
from the Encyclopedia) ; and, with that exceptioQy 
we believe the whole design and plan to be origi- 
nal, and of his own invention* 

We alisu liiglily approve of the plan of making 
vessels shew whenever there is any water in them 
at both the main and bilge-pumps, togel^er witii 
the (quantity in the vessel at the main-pump, by a 
self-acting maiker, which we also believe to be 
original, and of Mr. BallingalPs own invention ; 
at least it was new to each of us. 

ZUt Mayy 1831* 

On the 20th of October this Certificate was signed 
by 2 CommaDders, 4 Masters, 4 Carpenters, 1 
Surgeon, and 2 Gunners of the Royal Navy; 1 
Major of the Royal Army, 2 Of&cers of tlie Ho- 
nourable East India Company's Naval Service, 
3 8hip*bai]ders, 12 Shipwrights, 5 Ship-joiners, 
1 iShip-breaker, 40 Ship-owners, 79 Ship-masters, 
9 Ship«gent8 and Managers of Shipping Com- 
panies, 2 Ship and Insurance Brokers, 17 Ships' 
Tradesjiien of various professions, 2 Surveyors for 
the Register Books of Shipping, 4 Civil Engineers, 
28 Merchants, 3 Mates, and 1 Pilot Total, Two 
hundred and twenty-two. 
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Cepy of a Letter flrom Jokn RoUean, Esq. F.RJS,E. 

Secretary to the Royal Society of Edinburgh, 
to Sir George BaliingaUf Prqfeseor i^f Military 
Surgery y in the Uimereity of Edinburgh. 

Edinburgh, 9, Athol Crescent^ 
aeth Jime^ 1631. 

Dear Sir George, 

I return Mr. Balliugall's papers, which 1 have 
read with much interest. It appears to me, that 
when the first expense is not objected to, th»e 
cau hardly he hesitation in adojiting a plan, in 
which, the whole of the materials employed iu 
the hull of a vessel is made to answer the double 
purpose of keeping out the ^vater and increasing 
the strength of its iahric; while, by the usual 
method of construction of merchant vessels, two 
thirds of the materials are unavailable for keeping 
them water-tight. 

I believe it is now generally acknowledged, 
that the dry rot, whether on shore or afloat, is gene- 
rally prop.igated in situations where stagnant air 
is liable to be impregnated with putrescent matter. 
The plan of making a vessel's bottom in one solid 
frame, will have the effect of doing away all 
lodging places for air, and will therefore prevent 
dry rot from originating in the vessel, and may 
even check it, should the germ exist in any pai t 
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of the materials employed in building. I have 
been infonned at the Navy Office, that thU effect 
has followed the solid method of building, which 
lias been introduced into our ships of war. 

The Swallow Packet, which belonged to the 
East India Company, had the spaces in her bottom 
filled in with a mixture of chuna and jaggerie, 
(^e lime and treacle,) and when I happened to 
be on board of her, (when she was upwards of 
50 yc'dTS old,) she made i>o little water, that it 
was necessary to take it in, in order to wash out 
her hold. 

I am, dear Sir George, 

Very truly your's, 

(Signed) Jam Robison.* 
Sib Gborgb Ballinoaix, 

13, Heriot llow, Edinburgh. 



Cities of Letters from the Navy Board to 

Mr, BalBngatt* 

(ON HIS MAJESTY'S SERVICE.) 

Navy Office, 31st August, 1831. 

Sir, 

The. Lords Commissioners of the Admiralty 
having referred to this department your letter of 

• Mr. Robisou begs to suggest, wbethci strung copper wire 
clotb, tinned a/It I weaving, would oot be better for percoiatori, 
than pief oed piates. 
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the 13th instant,* suggesting a method of giviog 
increased solidity to the frames of ships, I am 
commanded by the Commissioners of the Navy to 
acquaint you, that if you have any plans or models 
to submit to the Board descriptive of the method 
in question, they will give them every considera- 
tion ; but they wish it to be distinctly understood, 
that any expense connected therewith must not be 
borne by the public, but must be entirely at your 
own charge. 

I am, Sir, 

Your humble Servant, 

(Signed) G. Smith, 

(Secretaiy to the Navy i3oard.} 

Mr. Ballingall, 

Kirkaldy^ Fifeshire. 

(ON HIS MAJESTY'S SERVICE*) 

Navy Office, 2l8t September, 1831. 

Sir, 

I am commanded by the Commissioners of 
the Navy to acknowledge the receipt of your let^ 
ter of the 19th instant, and to acquaint you that 



* On tbe 13lli of August^ Mr. BaUini^ had the honor to snggest 
to the Lords of die Adminlty, the advantages^ in point otvakfy, 
winch would aemie to tncasportB, &cu lirom havmg close timbors 
and caulked ceilings; and to steamers, fiom havings in addition to 
the above, a water-ti^t phtfoim under die boilov, and water-ti^t 
cabin and forecastle buJhheads and decks. 
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your models for the i m pme u m t of skip-buikliiig 
will be inspected by Sir Robert Seppings^ tiie 

Surveyor of the Navy, if you will attend at this 
office on Friday next, »t half past ten o'eloek. 

I am, Sir, 

Your humble Servant, 

(Signed) G. Smith, 

(S&mituj to difi Naty Baud.) 
Mr. Jambs BAixiMGALiiy 
Hbre's Wharf^ Hermitage Bridge. 



Cojn/ of a Letter from Sir Robert Seppings to 

Mr. BMngM 

Hayy Office^ 23d Septeaibery 1891. 

Sir, 

I have inspected your proposal for giving 
greater strength to mercantile ships, and addi- 
tional protection to their cargoes, and am of opinion 
that those objects will be obtained thereby, to a 
greater extent than by the present usage. At the 
same time I am of opinion that the expense in 
constructing ships on the proposed system will be 
considerably increased, when compared with the 
present practice* 

I am, Sir, 

Your obedient Servant, 

(Signed) Rt. SjBmNM. 

Mr. BallingaIiU 
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Copy of a Leikr frwi Mr. BtMmgtM U 

52, WeUclose Si^^uare, 21st October, 1831 . 

Sir, 

I would feel particularly obliged, if you would 
do the favour to inform me of a few recent 
cases, consistent with your knowledge, of the solid 
bottoms of vessels, and the exclusion of air, tend* 
ing to the preservation of timber. I make no doubt 
of this bein^ the fact, but I am so constantly met 
with affirmations to the contrary, that I am anxi- 
ous to have it in my power to point out a few cases 
where there can be no dispute, being facts and 
undeniable. Trusting you will do me this favor, 
and excuse the liberty, 

JLam, )Sir, respectfully, 

Your most obedient Serrant, 

(Signed) i. BaLLINQALL. 

J. Knowles, Esq. 
Navy Office. 

Copy of ' Mr. Knawba^s Answer. 

Navy Omce, 24th October, 1831. 

Dear Sib, 
In answer to your letter of the 2Ist instant, 

I beg to state that there are many instances in the 
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Navy of ships havings been saved in consequence 
of the introduction of aoiid bottoms. Those which 
I now recollect are llie Barham, Pylades, Vigilant, 
and Success. Within a few days a drawing has 
been received, shewing the damage which the 
latter ship received when she was ashore in Cock- 
burn Sound. The whole keel was carried away; 
the lower piece of stem also^ live feet, four inches 
of the stern-post, and four pieces of the dead wood; 
nine strakes of the bottom were off amidships, and 
many strakes in the bows, and yet this ship was 
floated off. 

The whole Navy proves that the ships with 

solid bottoms have been more durable than they 
used to be when openings were left. 

I am, dear Sir, 
Your very obedient Servant, 

(Signed) JoHN Knowi^s. 
Jambs Ballingall, Esq. 
52, Welidose Square, 

St, George's in the East. 



Copies of Letters from the East India Compatiy 

to Mr. BaliingaU, 

East India House, 6th October, 1831. 

Sir, 

I have laid before the Committee of Shippmg, ' 

your letter of the 3d Instant, (with an inciosure 
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from Mr. Serjeant Spankie,) relative to a plan 
invented by - yon, for improving the eonstnietion 

of merchant vessels : and I am directed to ac- 
quaint you that the Committee will meet on 
Wednesday next, the 12th instant, at 11 o'clock, . 
when an opportunity will be aflforded you, of 
laying your models before them, and of explain- 
ing the principles thereof. 

I am, Sir, 
Your most obedient Servant, 

(Signed) Wm. Gunston. 

(Clerk to the Conuoittee of Shippiiig.) 

Mr. Jamks BAU.UIOAIX, 
52, Wellclose Square, 

St. George's in the East 



East India House, 38th November, 1831. 
Sir, 

I have the commands of the Committee of 
Shipping to acquaint you, in reply to your letters 
of the 31st ultimo, and 18th instant, relative to 
your plan for an improved mode of buiidiiit; mer- 
chant vessels, that the Committee have no douht 
great additional strength would be given to ves- 
sels built according to your plan, but that the 
expense would be much increased. 

I 
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1 am alBO to add that the CoonniMee luave iMt 

an opportunity of giving your plan a trial. 

I am, Sir, 
Your moat ob^ient Servant^ 
(Signed) WM^OunmoN. 

Mr. Jam£s Ballingall, 
Kirkaldy, Fifealdre. 



Copjf of a Paragraph from the Scotmctn 
Newspaper of Sept, 7, 1831. 

Steam-boats. — The loss of the Rothsay Cat- 
tle has drawn public attention to the Guilts in the 
construction of these vessels, and various plans for 
giving tiiem additional strength or security iiave 
been suggested. Among others, Mr. Bailingaily 
of Kirkaldy, who has had much es^ierience in the 
management of shipping, strongly recommends 
certain improvements, of which a great number 
of nautical men have eiqireaBed themselyee in die 
most favourable terms, Mr. Ballingall is pre- • 
paring a small tract upon the subject; and ac- 
cording to the advertisement which apfieaied in 
our last, his plaa consists " in unitiiig tlic whole 
timbers of the vessel, including the stem and stern 
post, into one compact water-tight fxnme, and 
caulking their ceilings, including the limber 
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boiurds, from the kelsou to tiie coverijog board/' 
Some of these terms are Hebrew to us ; but we 
understand that at present the security of a steam 
vessel depends entkely upon the exterior covering 
of her sides and bottom, and that if this opens or 
- yields in any part, the water finds an immediate 
passage into the hull. Mr. Ballingall proposes 
in the first place, that the ceiling or interior lining 
which is now left open in the seams, should be 
caulked ; in which case* though the outer cover- 
ing of the vessel should yield, the sea would still 
be excluded by an inner water-tight one ; in the 
second place, he proposes to fill up the vacant space * 
between the interior ceiling and the exterior plank- 
ing, which is at present a receptacle for vermin 
and bilge water, and thus by giving the vessel a 
greater degree of stitiuess and strength, to make 
lier more able to resist tJie straining occasioned 1^ 
a heavy sea. With these leading improvements, 
he combines several others, one of which is a 
sel&acting index to exhibit the quantity of water \ 
in the iresseL 



INSTA2iiQ£ OF XIi£ ROYAL ADJE^IDE S^l&AH 
VESSEL, BVILDIlllie^ AT LEITH, ON THE 

PLAN, IN ALETiEH FROM THE MANAGING 
OWN£RS. 

I have said, in the list of advantages to the 

ship-owner and merchant, that the plan was 

I 2 
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eoming into practice, and I have now the pleasure 

to publish the follou'ing letter from Messrs. 
Ogilvie and Crichtou, Leith, niaiiaging owners 
of the Royal William and Royal Adelaide steam 
ships, intended to ply on the passage between 
Leith and London; and as a good example in 
point of safety to passengers is thus set, I trust it 
will be speedily and generally followed* 

Leith^ 17th January^ 1832. 

Dear Sir, 

The Committee of Owners of the Royal 
William and Royal Adelaide steam ships, have 
attentively considered your plan of filling in the 
^timbering of ships' bottoms, solid up to tlie load 
water line, and desire us to acquaint you that 
their new vessel, the Royal Adelaide, is in most 
respects built on the plan which is now recom- 
mended by you, and that she has the floors and 
first foot hooks laid solid amidships, and filled up 
with chocks and caulked, both outside and inside, 
forward and aft, before planking ; and we have 
no doubt that the same plan will be adopted in 
any vessels which they may hereafter build* 

We are, dear Sir, 

Yours truly, 
(Signed) OgILVIE & CrICHTON. 

Jam£s Ballingaljl, Esq, > 
Kiricaldy. 
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The Earl of Kellie, steam packet, belougiiig 
to the Fife and Mid»Lothian Ferry Trustees, and 
plying on the Frith of Forth, had bilge pieces 
fitted to her last summer, and is very much 
strengthened and improved thereby. 

It is right to state that, in my evidence before 
the Steam Navigation Committee, I alluded to 
the Victory and Rapid steamers, the. outside and 
bottom planks of which latter, when she was 
biiint (as mentioned at page 90), Avere only inch 
and hall* thick, and was all that was between the 
passengers, when she was on the ferry, and the 
^\ iiter, and probably eternity.* The pul^lic will 
have themselves alone to blame, ii such vessels 
continue to ply on ferries, which are exposed 
occasionally to heavy seas. 

The Ferry Trustees' steam boats are as strong 
and good vessels as any I know gf, which are 
built on the same construction. 



LETTER FROM THE HIGHLAND SOCIETY OF 
SCOTLAND WITH THANKS AND SILVER 
MEDAL. 

The models illustrative of the plan which were 
submitted to a Committee of the House of Com- 



• We here get at Slnlnck's meaning-, that " ships are but 
boards but whether he alhided to steamers, seems still to be in 
the dtuk> as they were not greatly in vogue in his day. 
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monsy sitting on tlie Improvement of Steam Navi- 
gtttion, were presented to the Highland Society 
of Scotland, and the following is a copy of a 
letter from Charles Gordon, Esq. their Secre- 
tary. 

Highland Society Hall^ Edinburgh^ 
17th January, 1832. 

Sir, 

i have the honour of intimating to yoo^ that 
I have laid before the Directors of the Highland 
Society of Scotland, and also beiure the Society, 
at their general meeting on the 10th instant, your 
letter of the Sdy soliciting permission to deposit 
in the Society's museum, four models, illustrative 
of plans proposed by you, for improving the con^ 
struetion of steam vessels and sailing vessels, 
snd at the same time requesting that the original 
certificates of practical men, expressive of their 
opinion of the advantages of your iihprovemenis, 
may be deposited in the Society's archives for 
preservation. 

The Society, in pursuance of the recommenda- 
tion of the Directors, have granted the permission 
requested by you; and further, in respect that 
steam navigation is in vai'ious ways highly con- 
ducive to the agricultural prosperity of the 
country, I have been directed to convey to you 
the thanks of the Society, and at the same time 
to present to you their Silver Medal, for the 
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communication made to tliem oi tke iuipiuve- 
ments proposed* 

1 have now, aocordingly» much pteiksure in 
acquitting myself of the duty with which I was 
charged, and have the 

Hoooiur to be. Sir, 
Your moat obedient Servant, 
(Signed) CiiARLEs GuHDOiN, 

(Secretaiy to tba4iigb,lAud Society of Scotland.) 
Jam&s Ballingall. Esq. 
Kkkaldy. 



The following most judicioufi letter appeared 

in the Times newspaper, of 19tli September last, 
aod although 1 am a. siraoger to the author, and 
we are not exactly at one, aa tp the method of 
ascertaining the Be»-worthine88 of steam or sailing 
packets, yet our objects are the same, and I take 
the liberty of re^blidiing it, pleading the mo- 
tives of public safety intended, if any apology be 
required. 

STEAM£RS. 

Tq t&e Editgr tfike Thm. 

Sir, 

The dreadful loss of lives occasioned by the 
wreck of the Rathsai/ steamer, has naturally pro- 
duced a great excitement in the public miud, and 
led to many suggestions, which however well 
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inteuded, are utterly impracticable. No steamer, 
for example, can possibly carry boats enough to 
take in all the passengers and crew, in eyery case, 
since some of the smaller vessels often have on 
board 120 to 150 persons. As for stuffing them 
round with life preserver mattresses, your corres* 
pondent J. B. Hall, has sufficiently shewn the 
absurdity of such an idea« All that the legisla* 
ture can do, in the way of prevention of such 
dreadiul accidents as that which occurred to the 
Rothsay CoMtley is to secure the sea-worthiness 
of the vessels employed as packets, and the effi- 
ciency, professional and moral, of the commanders 
and officers. To effect this desirable purpose, it 
is merely necessary to subject all of them to 
periodical survey and investigation, say half- 
yearly, and to make it incumbent on the master 
to produce a iBurveyor's certificate at each time of 
sailing. For the duties of surveying the vessels, 
and making enquiry into the nautical qualifications, 
and the sobriety of the masters and mates, care* 
fully selected officers should be appointed at every 
port. Many lialf-pay officers of the navy would 
be found capable in every respect of the duty, and 
glad to undertake it at a very moderate remu- 
neration. That remuneration should be paid by 
the owners of the vessels, for their half-yearly 
qualifications, say a guinea for each, or two 
guineas a year. The certificates would, of coui'se. 



Digitized by Google 



121 

include the iKimes of the captains aud mates j and 
the owners should he compelled to notify any 
change in them, that the requisite alteration 
might be made, without, however, any additional 
charge. It would, of course, be understood, how 
ever, tiiat the suryeyors should have a right of 
surveying at all times, for reasons su£^ciently 
obvious ; and that no vessel should be permitted 
to sail, if the surveyor at any time reported 
against her to the collector of customs, until 
the objection, whatever it might be, should be 
removed. You may rely on it, Sir, that a legu- 
latiou of this kind, would do more to prevent the 
loss of steamers than piling them up to their 
chimney tops with life-preservers, for there can 
be no doubt that, wlien ^\ell-built, and .'^ea.- 
worthy, and well officered, the danger of wreck 
in them is utterly insignificant in short voyages. 

I am, Sir, 

Your's, &c. 

A S£AlfAN« 

To prevent the collision of steam vessels at 

sea, or wherever there is room for the manoeuvre, 
the American rule is simple aud most effectual. 
Each vessel, in case of danger of collision, is 
ordered to put her helm anstarboard, (a-port 
would do as well,) and both consequently sheer 
entirely clear of each other. 
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CASKS IN POINT, SHEWING THE DEFECTrVE 
CONSTRUCTION OF MJblRCUANT VJESSELS 
AT PRESENT. 

I liere give a tew cases, consistent with my 
own knowledge, of ike present defective con- 
struction of merchant vessels, facts being always 
better than arguments, and Bums has described 
lliem as Chiels that winna' ding, and darena* be 
disputed." 

A ship in which I sailed to the West Indies in 
1814) sprang a leak in rnnning before the trade 
winds, owing, I presame, to the press of sail 
which it was found necessary to carry to keep 
up with PAigle Frigate, the convoy* Finding, 
after getting into port, that tfae ship made as ranch 
water in harbour ;is slie did at sea, and when 
nearly all the ballast waa out as she did when 
it was all in, I was convinced the leak must 
be very low down, and apprehended there was 
little risii of its getting worse, and considered the 
vessel sufficient enough to return home with a 
eargb. The {banter to whom the ship was con- 
signed, having loaded her the year before, never 
entertained a suspicion ot her hcing leaky ; and 
as the question was not put to me, and it was none 
of my business to expose the vessel's defects, no 
coinmunicutiou of any kind took place on the 

subject of the vessel being tight. All went on 
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wall enoiigh till I he^d goi aboal tkird «f a 
cai^ in, whtn this gentleman^ having got iiiti* 

mation that the ship was leaky, sent on board to 
- ateertain the iiictyaBid which I never for a moment 
aUenifiled to cooceaL Oa hu ascertamtog wkat 

water the ship made, I received u.n order from him, 
ta deliver to another vessel all his sugars then oa 
board, bat with which I dcelittod to comply, aa 
the officers, crew, and myself, considered the 
ship suihcieutly strong to take them to London^ 
their dastinatloii, ki safety. An attempl waa 
then made to condemn the ship in the Vice* 
Admiralty Court of the Island, which failed, and 
I obtained a certificate of the ship being sear 
worthy, and hrought the sugars and other produce 
in safety to London, and delivered them all in 
good order^ in Blackwail Basin j but it must be 
con£Bsaed they ran a much greater risk of damage 
in the basin than they had done in the passage 
jMune, owing to its being difficult to practise tibiat 
watchfulness, and give that attention to pumps in 
the basin, which can be done when the whole 
crew of a vessel are on board. 

A protest was forwarded to London against 
me, according to the tenor of which I had carried 
off the sugars violently, surreptitiously, and ille* 
gaily, and in the event of damage to the cargo, I 
was to have been tried criminally and capitally at 
the Old Bailey, as a ireebootei*, i presume* The 
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owTiers.of the ship also were, by the tenor of the 
protest, made liable for the value of the property.* 
' Now, had this vessel's ceiling been caulked, 
all these unpleasant circumstances would have 
been prevented, the vessel would have got a full 
cargo, which was promised and engaged, and 
much anxiety of mind to all parties, and it must 
be admitted, risk to property, avoided. Would it 
. not then have been much in favour of the owners, 
that this had been done, and of what considera* 
tion would the expense of doing it have been, 
when placed against the advantages of a full, 
instead of a third of a cai-go, while all expenses 
were incurred to nearly as great an extent as if 
the vessel had got a full cargo i Besides which, 
the vessel would have had a double bottom in 
all time coming, so long as she lasted. I only 
extremely regret that it did not then occur to me 
to do it* 

A new s^ip in which I sailed to the East 

Indies in 1818, her first voyage oft' the stocks, 
was found, like many other new vessels, to be 
leaky, and as she was coppered on the stocks, 



* Bfr. B ^ ooidd not be blamed for endeaTouring to preserve 
hia property, and he Tepe&tedly saidj before I left the idand, tint be 
wiafaed be had never heard teU of the abip bdug leaky ; but having 
been kfonned of it, he had been obliged to act as he had done ; and, 
notwithstaading that I was carrying off hia property agunat his 
ioclinatioa^I parted with him on good tenns. . 
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before she was iaunched, there was no getting at 
her bottom to caulk it, without stripping off the 
new copper, which, in addition to the expense, 
would have lost the voyage for which she was 
engaged, owing to the detention, as another yessel 
must have been got to supply her place. This 
ship being built very sharp aft, * and the pumps 
being put down by the mainmast in the common 
way, when she heeled oyer upon a wind, and there 
was water in Iier, not a drop of it remained at the 
foot of the main pumps, even although she was 
trimmed two feet by the stem, while it was wm- 
aiderably orer the ceiling in the lee bilge, be* 
tween the fore and main hatchways. In crossing 
the south-east trade winds, it being necessary to 
carry a press of sail upon a wind, to weather the 
coast of South AmeriCfi, it was found that the 
water did not come to the pumps, and whenever 
it was practicable, she was put before the wind 
to pump her out. She had no bilge pumps. 
It was found, when the chalk which Bhe had in 
for ballast, was landed at Calcutta, that it was wet 
two feet above the ceiling in both bilges, having 
in course of the passage been obliged to carry a 
press of sail on either tack. 

If this vessel had had in a perishable cargo> 



* Slio drew fuur ieet moie water by the stem than by the head, 
when iaimched, with a clean aw^t hold. 
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On going up Oalcutfo river, the pilot got bar 
aground, and partly owing to this cause, md partly 
owing t» the mudd|r water of the iGiaiigeB, filling 
up^ seem and small intors^MMi io'the boMom, I 
presume, she was found, on her return passage, 
although loaded much deeper in the ivater than 
on her outward passage, to be much tighter* I 
had, however, taken the precaution to put down a 
large pomp fonvard at CJalcutta, imowiag hj ^ex." 
perienee that the mam puo^ weald not take the 
water out, when the ship was on a wind and 
heeled over, till it was a long wa^ over th^ ceiling 
in the lee bilge. 

Tiiis is another proof of the present defective 
construction of vessels ; for this, as already said, 
was a new ship, on her first voyage off tihe stMhs, 
and no care, vigilance, or attention to the pumps, 
could have prevented her damaging her outward 
eaigo^ the first that ever was .in her, had it been 
a perishable one. If this shift's ceiling had been 
caulked, it would have preveatad tin^ water 
getting within it, and consequently have pna* 
served the cargo. New vessels are betfm^ily 
leaky, and it is a common thing tp take fh&su mto 



* Aprotest was notedj and if the cargo had been damaged^ it 
would have been extended in the usual waj» throwing the cause of 
tiie damage on stress of weadier, instead of the true cause, the de« 
feetlve constrttetion of the vesseL 
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dry dock) and fill timi with wider^ to fiad 011I 
the leak. By caalkiog the ceilings, the praetiea 

would be reversed, and it would only be necefi^ 
8ary to lioat them^ to find out a leak. 

A first class vesBel, indeed nearly nefr, whiek 
lately came under my observation, notwithitaad- 
ing the owners of her using every eiwertiou, and 
paying every attention by caulking and others 
wise, to keep her tight, and in the best possible 
order, damaged, iirst, a cargo of oats ; secondly, a 
cargo of potatoes ; thirdly, a cargo of flax ; and, 
fourthly, a cargo of flax; and all without its 
iippeLiring to be attributable to tbe fault or neglect 
of the owners, master, or crew. This vessel was 
fitted with bilge pumps too, but in bad weather 
they were nearly if not wholly useless to her, as 
1 have described at pages 40 and 41. 

Now again, had this vessePs ceiling and limber 
boards been caulked, all these damages would 
liave been prevented, and the diiuiages paid, and 
loss of freiglit sustained in a single year, would 
have paid all the expenses of it, and given die 
vessel a dmible bottom instead of a single one. 

I cannot quit this subject, without adverting to 
the immense sums paid annually for damages to 
flax, hemp, grain, seeds, sugars, teas, and indeed 
all perishable merchandize, the loss of which 
must be borne either by the merchant, under^ 
writer, or shqi-owner, and which very frequently 
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end in law-suits, thus adding fuel to fire, nearly 
all of which might be prevented by the trifling 
outlay of caulking the ceilings.* If a vessel has 
not a good ceiling, she is not complete as a sea- 
worthy vessel under the present construction; 
and if she has a good ceiling it may be caulked, 
additional pumps put in, if thought necessary, 



• By the tenor of a protest, a vessel is always made tight, 
staunch, and substantial, sufficiently manned, and furaished with 
every thing neceasary for such a vessel and voya;;c, and in every 
respect seawortliy, her cargo properly stowed, and her hatches w^Al 
secured; so that any water which does get into her, must get ui, 
tliroujjh tlie bottom, sides, or (h i k-. A tight ccihng would go far 
to pii'M iit all this. And the appearer, at all times during the 
voyage, attended to the pumps, with the utmost care; bnt at this 
period, by reason of the vessel Ivin? so much along, from the causes 
before mentioned, the water frequently leinained in the bilge for 
conMilerable intervals of time, without reacinng Uie pumps. And 
the appearer finding this to be the case, occasionally luffed the ship 
up close to the \Nind, (or kept her away before the wind, whenever 
It \v^>i practicable, as the case may be,) in order to bring her suffi- 
cieutiy upright to get her pum})ed out. ' Pumps which would take 
all the water out of a vessel, whether she was upright or heeled 
over, would obviate all this, but it would be better still were there 
no water to take out, 

I would also recommend canvas hoses, to enclose the whole of the 
masts under the deck, particularly in single decked vessels, to be 
nailed to the partners of the masts and beams, and to lead all the 
waydo\^Ti to the step of the masts, so that any water which got in 
by the working of the mast, would be conveyed down to the bottom 
of die vessel, without damaging the airgo. This is the more neces- 
sary to be attended to, as it is a place where vessels frequently 
receive water, owing to the difficulty of keeping it tight around 
the masts. 
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and all expenses paid, under fifteen shillings per 
register ton. It is to be hoped> then, when the 
advantages of a double bottom are balanced and 
compared against the expense, that this practice 

will soon become general ; and there is little doubt 
oi its saving many lives and much property. 



EXTRACT FROM THE N£l¥ MONTHLY MAGA- 
ZINE, RELATIVE TO LOSS OF MERCHANT 

VESSELS, WITH MR. WATSON's PLAN TO 
PREVENT FOUNDERING, BY COPPER TUBES 
FILLED WITH AIR. 

The following is an extract from the New 
Monthly Magaaine and Historical Register, for\ 
1880, vol. 80, pages 25 and 26, on the advan- 
tages of copper safety tubes between the beams 
and timbers of vessels, called fFaUon^s plan /or 
preventing ships Jbundering at sea. 

Having thus exhibited the principle and ap- 
plication of the plan, together with the calculap 
tions npon which its efficiency is founded, its imr 
portance cannot be more forcibly impressed, than 
by simply stating the following most appalling 
facts, as regards both life and property : namelyi 
that three hundred and seyenty-three ships and 
vessels of His Majesty's navy, exclusively of those 
in battle, have been lost by wreck, by fire, 

K 
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(agaiiiBt which calamity also tha plan affordi 
every security, by encouraging the crew fearlessly 

to scuttle the ship, aud thereby to extinguish the 
flames,*) or by foundering, between the years 
1793 and 1826, comprehending a losa of human 
life to the extent of nearly 8000 of our brave 
sailors ; t aud that the number of merchant ships 
and vessels lost from either one or other of these 
calamities?, averages at the very iiielancholy rate 
of one and a half vessel per day in each year, with 
the attendant destruction of human life to a most 
awful degree. To prevent the recurrence of an 
equally afflicting loss of iiie and property, which 



* Scutding a ship with the tinibets united and the ceiling cauilked, 
would be no easy pvooew^ u what would rasietTraleDoe from with- 
out, woidd (ippoee flbfllades to art from within; but protectian 
against fire would be better attained^ if the fire woidd not bum for 
want of vent 

t It is bnt juste to Sir Bobert Seppings^splan of solid bottoms te 
▼easels^ to state thaty suoh melancholy looes of human life^ as oo- 
cuned in his B&jesty's ships ApaUo> Athemenne> St George> 
Defence, and others, besades those on our own shores, would not 
happen again, even ta similar ctfrmnsfmicts, as the sofid bottoms 
woidd longer resist either partial or total diipwrack, and thns 
much greater chance of escape to the crew. Nor is there a doubt on 
the nunds of ship builders^ ship carpenters, and seamen, that with 
such a lower deck as I haire described, a vessel in precisely the 
same eiioumstanoas as the Akeste Ingat^ wfaiob ww lost in mr 
tumiiig from China^ with ILoid Amherst on board, m the Straits of 
Gaepar, in 1817, miglit be preserved. 

" It was very soon indeed but too evident, that any attempt to 
move her would be attended with the most fiital consequences, fat 
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may otherwise arise in the progress of time, is 
dm great and important objeet of the plan<-^ 
plan not of alteration, but merely of addition to 
the preseut buUd of the ship, — one interfering 
with no room or space of moment now appro-* 
priated to the stowage of cargo, stores, or provi- 
sions, uor offering any impediment to the ship's 
rate of sailing; neither tending to depress her 
lower in the water, nor requiring attention nor 
alteration iii any state of weather 5 yet capable of 
immediate adaptation to the ships of Uis Majesty's 
' navy, aad to meitehaat vessels;'' 

Page 71. ^* The immense mass of timber iA- 
the build of the ship, when immersed, is avail- 
able to floatation, and may be thns^ proved : a 
cubic foot of oak being, after mitiate personal ex-* 
periments, averaged by the late Bishop Watson at 
ddflbs. weight, and as the cubic foot of sea water 
wimghs 64|lbs«, it results that iJhe oubie foot <^ 
oak, displacing the like bulk of water, will sus- 
tain afloat i^lbs. beyond its own weiglit, when im* 

mersed in water* The same prinoiple holds good^ 

• '1.; 



on each side of the rocks on wbich she huug, the water deepened 
from ten to seventeen &thoms immediately around her^ and firom the 
injury received^ die onitt' have gone down in a few niiiiitesyhadf 
die forced her way over this narrow reef. The best bower andior 
was therefore let go, to keep hex hat} and the pumps were soon 
afaaadosed, beiug clearly of no vmL"'^M*Leett9 Wreck of the , 
jBeeste, 

k2 
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in different proportions, with the fir and the elm 

used in tlie build of the ship, the cubic foot of fir 
sustaining, when immersed, an extraneous weight 
of thirty pounds afloat, and a cubic foot of ehn 
twenty-seven pounds." 

The reader may make his own application. 



GENERAL REVIEW OF SHIPWRECKS, 

Let us take a general review of shipwrecks.* 
A vessel strikes on rocks, or on a sand bank, and 
lies fast, haying no protectioi^ or defence in mer- 
chant vessels, including the largest East Lidiainan 
belonging to Great Britain, down to a fishing 
boat, and including merchant steamers, against 
the adniission of water into her, except the ex- 
terior covering of the sides and bottom, of what- 
ever thickness they may be composed. By the 
violence of the wind and sea, the vessel is, in all 
probability, lifted and dashed against the rocks or 
sand bank so often, and so violently, that something 
must at last aive way. and either the cuveria4;s of 
the bottom are broken or bruised, the inner edge 
of the garboard strake forced out of the rabbet or 



* Sbipwreeks are distinguished from the losses of vessels by foua- 
jeringy upsetting^ collision, or fire. 
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groove in the keel, * or the ends of one or more 

of the planks are started from their places, and 
the water flows into the vessel until she iills; 
and in extreme eases she breaks up and goes to 
pieces. The passengers and crew either abandon 
her, if circumstances permit, or are drowned on 
board; the vessel, if on a sand bank, gets em- 
bedded in the sand ; or if on rocks, gets so much 
damage in lier bottom as to render it hopeless to 
get her off, if, indeed, she does not part and se- 
parate into pieces; in either case, the vessel, in 
all probability, receives so much damage as to 
make it a matter of prudence not to incur the 
expense of getting jjer off and repairing her, even 
supposing it possible to be done ; and the cargo, 
if perishable, is in all probability ruined or lost 
with the vessel. This is a pretty general history 
of shipu recks, under the present construction of 
vessels. 

Now, if a vessel had her timbers united, or was 



• By the constant pre»ure of tlie masts on the ked downwards, 
and of die water on the ontade planking upwards, when vessels are 
afloat, assisted too by the rigging drawing the outside planking and 
top timbers upwards, and both of them acting as purchases to force 
and draw the garboard strake out of the rabbet or groove of the keel, 
the only wonder is, that vessels remain so tight as they do. 

% having the lunber boards loose too, a vessel under the present 
CQOstruclion gets no support from the cdfing when she is on the 
grmmd, or the lunber boards do not answer the puq)06e Uiey are 
intended for, that of letting down water from above. 
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iiiled up between tike Uiubers, mi was caulked 
mide audout before any planking was put 00,^ 
had patent felt inside of the timbers, and bar 
ceiling caulked, in addition to the exterior co- 
verings ol' the bottom and sidee, as at present, it is 
no error in calculation to sajr, she would sustein 
four times as inuch damage or violence of any 
kind as at present, before the i^ater got admission 
into her ; and before this happfyied, the wind and 
aaa would, in all probability, both have &l]m» 

la ffiaLfiy situations where vessels get ashore on 
rocks, and in the neighbo^urhood pf almost all sand 
banks, there is anchorage at no great distance &om 
them. Let us, therefore, suppose a vessel con- 
structed as above, to be ashore, and to have held 
together, without the water getting admission intp 
her, until the wind aud hiivc both fallen. Then 
with a steamer or steamers, strongly constructed 
in the same Mray, and anchored in the proper 
place, in deeper water, with, say two or three 
anchors down, with cable chains, and chains at- 
tached to the vessel ashore, and capstans in the 
steamer, fitted to go by steam, and taking the 
proper time of tide, and having lightened the 



• Unitiiig Ae tiaiben, inatoid of faRving SSaagh vmU not ady 
make the vessel mucii stranger, but would mv« « oMiDciiig of each 
fiUiDg» the wliole length of tlie Vessel, inside and out, and it would 
iw of no oonsequBiioe wbetlwr the tuabecs were aU of the Muii 
aiding, or breadth the foie and all way, or not 
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fewel on the rocks or bunk, and applying the 
afeMun lo the cafMtens, they wouid either heave 

the vessel off or drag lier in pieces. Vessels 
ashore on sand banks, near the mouths <^ all 
large rirers, might thus he got off. 



CONTRAST OF TflE EXPENTSE AND ADVAN* 

TAGES OF THE PRESENT, AND THE PUO- 
POS£I> PLAN» IN THE CASE OF EAST 
INDIAMEN. 

Let us suppose a 1400 ton ludiaman, ashore on 
the Goodwin Sands^ built on this new construe^ 
tioii| to have held out till the sea fell, and to have 
been got off in this manner, by one or more 
steamers^ wiiat would have been the expense and 
advantages? Let us suppose that she costs GOfiOOL 
to sea, under the old construction ; take half this 
sum as the price of the hull, and add one-third of 
it, as tiie expense of uniting the timbers, caulking, 
pateiri; felt, &c* East^India ships have their tim* 
bers well squared and dressed under the present 
construction, and, as nearly ail tlie additional ex- 
pense would be in labour, one-third the price of 
Ae hull would be quite sufficient for covering all 
the additional expenses. This would make the 
price of the vessel 70,000/. instead of 60,000^, or 
IQfiOfH* more than under the old construcli<m* 
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Now, let us sttppaee, what is inost probable, that 

under the old construction she would have been 
totally lost, here is 60,000/. preserved, less the 
expense of salvage and repairs, by an outlay of 
10,000/. The case is not yet complete, for sup- 
posing her to have had in a cargo worth 100,000/., 
and which in the one case is preserved, but in the 
other is totally lost, here is 160,0007., less the 
expense of salvage and repairs to the vessel, pre- 
served from the sea, besides the lives on board 
preserved, and all for an original outlay of 
10,000/. 

Afiter the case of the Success frigate, which 
has been preserved to the nation, in circumstances 

where no East iiidiaman, or vessel whatever, 
without a solid bottom, could have been preserved, 
Ihis is not a chimerical or fanciful case, because 
the same causes which preserved the Success 
would have preserved an East Indiaman, or any 
other vessel, with a solid bottom. The Success, 
too, would have no ceiling j nnd if the ceiling 
had been caulked in the East ludiaman, it would 
be one defence more than in the frigate, against 
the admission of water, besides strengthening the 
vessel. 

The cargo of the Earl of Abergavenny East 

Indiaman, wrecked off ^^ e}inouth beach, in Feb- 
ruary, 1805, is said to have been worth 200,^00/*, 
besides which she had on board dollars to the 
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amount of 2753jp00 ounees ; she was at least 1500 
tons burthen, and built for die China trade* 

Say cargo estimated at • • • . • . £200^000 
275,000 ounces of sily^, at five 

slullings per ounce • 68,750 

value of ship, at least 60,000 

Value of ship and cargo, without ' i - 
any allowance for property be^ 
longing to passengers and crew jS328,750 

Tlicrc were droAvned on hoard of her 250 ' 
persons, including troops. 

The cargo of the Prince Regent, 

lost in 1823, is stated in Mil- 
burn's Oriental Commerce, to 
have amounted to the value of £133,623 

To vvliicli fidd tiitj value of the 
ship, say 60,000 

Value of ship and cargo, as above j6 193,623 

To which losses, add the Gabalva, lost in 1818, 

the Kent, and Royal George burnt, the damage 
lately done to teas and merchandisse, in the Re- 
liance and Bridgewater, besides other damagei^ 

not known. 

There is not an East Indiaman belonging to 
Great Britain at this hour, which has only the 
external coveiings of lier timbers for a defence 
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agttanfll yiolenee, bat wiiat, io tlie same ciicom« 
stances as the Earl of Abergayenny, would meet 

the same fate, — there is not a man of war be- 
longing to Great Britain^ witii a solid bottom, 
which wonld ; and less than 10,000/. would pay 
all the diiierence, and give the East ludiamaii a 
solid bottom, and preserve the lives and property 
on board. 

I am informed the system with the £ast India 
Company is, to take up the large ships for seven 
voyages, and after that only from voyage to 
voyage. No worse system than this could be 
devised, for getting strong or durable ships, 
because it holds out little or no inducement to 
build them strong ; but it must be an excellent 
system for ship builders and surveyors, and will, 
perhaps, help to account for the apathy of the 
first trading company in Europe." I am credibly 
informed, too, that Sir Robert Seppings offered 
gratuitously to superintend the building of an 
liidiauiaii Ibr the Company, but his offer was not 
accepted* Does not this speak plainly, that it is 
not wished to make East Indiamen stronger than 

at ])reseijt. 

If a 14U0 ton Indiamau costs 60,000i^ * and is 
taken up ior only seven voyages, (about fourteen 

• I am informed a 1400 ton Indiamau costs above JCGO^OOO to 
sea, but as this probably includes provisions and advance of wages, 
perhaps £60,000 is not far from the cost of the vessel, and, be it 
eonect or iacorrect, tiie miae ratio will bold good. 
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years) want ^i^riorate at the rate of aboul 
SQOOL per voya^, and miut eonaequently vaqvin 

large freights to pay for this deterioration, interest 
of capital, iusuranee, wear aoti tear, and all 
oontiageiit expeneei. Are Iheee IreigbAs pakl 
evetttually by the public, and if so, oeiild they 
not be reduced one half, by having stronger, safer, 
aad more durable ships. This might be a couih 
dentioD to tea driakersu 



REASONS WHY MERCHANT SHIPS ARE NOT 
BUILT STRONGER AND SAFER* 

In civil and marine architecture, — in houses, 
warehouses, bridges, docks, quays, piers, wharfs, 
lighthouses, 6ee. strength is the first object, all 
Otheri) but aecoiulaiy. It ib dilllcuit to conceive 
why it should not be so in naval architecture 
aJjo."^ yyhaX then can be the reaaou thai *^ these 
improvements, (solid bottoms,) vrhile they have 
been eagerly grasped by foreign uationa, are but 
slowly introduced in the ships of our merehaale; 
and, with an apathy hardly to be credited, are 

• As to the objection that solid bottoms would prevent a vessel s 
sailing, it nuy be answered that, if ships in the Royal Navy, which 
may be compared to race horses, are found to sail fast enough w ith 
solid bottoiiLs, suit ly sliips in the Mercantile Navv, which may be 
» compared to pack hui ses, would iVLit enough , a.utl a_i to steamers, 
if they do not sail or ply la^t enoufjh, put in more paddle wheels, 
and more machiner}' : wc have just been legisiatiug u^umst their 
going luu IdiiL ui rivers. 
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totally neglected by the first trading company in 
ExttopeV* The answer is as plain as the ques- 
tion ; viz. private interest, and the present system 
of classing merchant shipping. Although the 
advantages of strength and durability to vessels, 
and consequently safety io life and property afloat, 
as abstract [uinciples, will not be disputed by 
any person, it yet happens that, they would be 
against the interests of any person connected with 
merchant shipping, ship owners and seamen ex- 
cepted. They are clearly against the interests, 
not only of nav&l architects, ship builders, and 
surveyors of shipping— *the first persons to whom 
any alterations of constniction are naturally 
rei'erred— but also of all tradesmen concerned in 
the supply of shipping to the public, from the 
timber merchant, mast, rope, and sail-maker, to 
the ship chandler, who supplies the vessel on 
going to sea, with a broom or a buntin needle; 
because the more losses, damages, or decays, of, 
or to vesseia and their stores, the more demand 
there will be for reproduction, surveys, and 
repairs, to carry on commerce. We cannot, 
therefore, expect alterations of construction which 
Would operate against their interests, to originate 
with, or be approved of» by these parties. It 
would just be expecting them to commit a fih 
de 96 against their interests. 



* Knowles's pre&oe> 
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INTERESTS OF SHIP OWNERS AND UNDSR'^ 

Ship-owneri, had there been no under^writers 
or insurers, or classing of vessels, would loug ere 
now have discovered and practised a method of 
giving greater strength and security to vessels ; 
but I ascertained pretty correctly, when lately in 
London, that no phin for preventing losses of 
vessels at sea, or an aiandanmmii to the under^ 
writers^ in cases of ship-wreck, would be counte- 
nanced, encouraged, or adopted, m>en aUkaugh U 
fmghi he attained wiUumt addkietml expenee^ aa 
matters at present stand. There are exceptions 
to ail general rules; and shipping companies, 
(who mostly run their own risks) and shipp- 
owners who run their own risks, and some who do 
not, .are an exception to the above remark. Let 
us see how the interest of the ship-owner is 
aiiccted in general cases, under the present cir- 
cumstances* 

While precisely the same amount of passage* 

money or freight ca.ii be earned by a weak vessel, 
whether steamer or sailing vessel, which costs 
only 1000/., as by a strong vessel of the same 
size, which costs 2000/., it is evident it Avould be 
bad policy to build or purchase the higher priced 
vesaeL Suppose them both insured to the full 
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value, and both to get ashore; the weak vessel 
aooa goes to pieces, and probably drowns all on 
board, and loses all th€ property on board, while 
the strong vessel holds together, preserves the 
lives and property on board, and gets <M the shore. 
How are the intemste of the owners aflbcted ? 
The owner of the vessel which hae been totally 
lost receives from the under-writers lOOQ/., less 
the premium and contingent expenses, while the 
owner of the stronger vessel, whidi has preserved 
the lives and property, has to pay his proportion, 
or one^hird of the price of certain articles oi 
rvpahrs of the vessel, so Ihat by preserving his 
vessel, the owner must contribute toAvards her 
repairs, and take a deteriorated, damaged, and 
depreciated vessel, besides the detention, loss of 
voyage, additionml wages, and contingent ex- 
penses,^ and probably cannot help envying his 
more w^oriwiate brother owner, who has got the 
price of bis vessel in his pocket, and probably had 
his freight insured also. Is this system other than 
holding out a premium or temptation to have 
weak or insecure vessels? Further, I know of 
no law or practice to prevent an unprincipled flliif^ 
owner, if such there be, to insure a vessel much 
above the marketable value of her, and evea 
beyond what she may hav« cost him, and time 
make money by liis loss. Report speaks of such 
things having been done by others, besides Captain 
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Codling, of the Adventure, mid the premium paid 
on the additional sum insured, beyond the valtt« 
of the vessel, is but a poor proteetion in such 

circum:stauces« He may also insure the freight, 
and send her on dangerous and hazardous voyages^ 
and thus all the chances are in his favour* 

I have two vessels iii memory just now, the one 
a weak vessel, whioh cost 1500^, the other a 
strong vessel, wliich cost above 30001* They are 
both of the same age, and same tonnage, and 
™^»ng the same lights ^ the same premium of 
insurance i» charged on each, and the weak vessel 
vrill stand as long on the first class as the titnmg 
one. The owner of her, therefore, can adbrd to 
keep her insured, and if she is lost he is all right, 
and ready fcs the purchase of another, to run the 
same course ; but the owner of the strong vessel, 
if he keeps her insured, (being charged the same 
rate of premium on double the capital,) is losing 
any profits his vessel may be making, in paying 
insurance, even in the vessel's young days ; and, 
as she will be as soon on the second lettiHr as the - 
weak vessel, he cannot afford to compete with the 
owner of her. lience the strongest inducement 
to build, or purchase cheap and weak ships* In 
the event of both vessels being insured, and 
gettini> ashore, and the weak vessel l>eiiig lust, 
and the strong one preserved, the owner of the 
weak vessel would laugh at the owner of the 
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atrong one^ for being such a simpietou as to have 
a strong vessel. 

W e can scarcely take up a newspaper, without 
reading of vessels putting in leaky, wrecks, and 
abaudonments, and often the two latter, in no 
very trying or dangerous circumstances. 

If a vessel be defective, too, and needing re- 
pairs, an average is frequently thought a good 
thing, as it gets a principal part of tLeni paid by 
the under-writers. 

It may be truly said, then, that tiie present 
system of assurance, genders, fosters, brings to 
maturity, and completes, the system of leaks, 
wrecks, and abandonments; and to prove ibe 
truth of this, let sea assurance be supposed to be 
done away with altogether, and see how soon the 
plan of having strong and safe vessels, and pre^ 
serving them, like vessels in the royal navy, would 
be adopted. 

Whatever may be the causes cut motives, the 
fact is certain, that there is a disinclinadon to 
make steamers or sailing vessels stronger or 
safer than at present; and ship-owners have the 
ready objeetion, that although they were to do so, 
and thereby subject themselves to increased ex* 
poise, they would get no higher passage-money 
or freights, nor reduced premiums for vessels thus 
strengthened and rendered saier, than tliey do for 
vessels as they at present are. This, however. 



Digitized by Google 



]45 

remams to be proved ; and I apprehend there is 

neither passenger, merchant, or shipper of goods 
of any description, who would not voluntarily 
consent to pay something more, to be insured 
having himself or his goods carried in safety, 
were it required ^ and as to the premiums, if the 
insurance could not be effected at a lower rate 
than formerly, the ship-owner might very safely 
take his own risk. The sums saved on insurance 
would soon equal or exceed the interest of the 
additional outlay of capital, and it would amount 
to the same thing to a merchant, to pay a little 
more freight, and liie same amount less pre- 
mium of insurance. A mepebant would also be • 
protected from petty damages on goods, for which 
be cannot at present recover, although iosuredi 
bat must put up wii^ Ms own loss. The fact of 
stronger, and better manned and navigated vessels^ 
getting insurance effected at a lower rate, is 
proved by smacics compered with coasters, and 
thus there is an end of that objection. 

Under^writers may view any alteration of con- 
struction, tending to strengthen messels, with 
suspicion, seeing clearly tbat in whatever ratio 
^ sea risk is diminished, the premiums will be 
reduced prq[K>rtionaIly, and that many parties 
might then take their own risksj and cease to 
insure. Admitting this to be the case, I appre- 
hend they would still be great gajners with 
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stronger ressels and diminuhed premiiimB, as it 
would protect them from many a partial or total 
loss of vessel or goods, which they have now to 
bear, and which, in my opinion, the increased 
premiums are nowise equal to. Should they be 
of this opinion, and I have reason to think they 
will, there is no difficulty in making stronger and 
safer vessels. Should they entertain doubts on 
this head, and that they would be accepting 
decreased premiums without diminished risk, and 
if the stubborn facts of men of war, (which aire 
made of wood, copper, and iron, the same as mep- • 
chant vessels, and are in every way worse adapted 
for taking the ground, owing to their being built 
sharper in the bottom, and having their sides 
weakened by port-holes, and having more weight 
of iron ballast, guns, shot, &c. in one spot, than 
merchant vessels, and consequently straining the 
vessel more,) being daily preserved owing to their 
solid bottOTW, in circumstances whero they would 
formerly haire been lost, (when they were built 
on. the same construction as merchant vessels now 
are,) does not convince them of the diminished 
risk, and the additional safety of solid bottoms 
and sides to all vessels, let them take the opiuions 
o£ naval draughtsmen, ship-builders, and sur- 
vseyors of shipping, both at London and the 
outports ; who, notwithstanding it is Ligainst their 
interests, ar^ still honest men on the subject} 
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and if their opinion should agree with that of 
Sir Robert Seppings; the CJommittee of the 
House of Commons for the improvement of Steam 
Navigation, cunoiigst whom were Sir George 
Cockburn and Admiral Adam ; the Committee of 
Shipping of the East India Ckmipany, including 
the.opinion of their surveyors, and of two hundred 
and twenty-two practical men^ as I have no doubt 
it will, and they agree to accept diminished 
piemiums for dimimsihed risks, the under^writers 
have Doth^ig to do but to intimate publicly that 
they will insure vessels with solid bottoms aiwl 
sides at a lower premium than without, and the 
thing is f]one. As it could not be expected that 
vessels already built would be altered so far as 
this, let them intimate Ibat they will make a 

proportional reduction to vessels with their 
ceilings and limber boards caulked, and, con- 
sequently, having double bottoms; and a lower 
premium still, to vessels filled up solid between 
the timbers with sound wood, in any vessel 
already built, and with the timbers united, and 
eaulked inside and out, in vessels to be built, 
and we shall then soon see a safer set of steamers 
and sailing vessels, and hear of few such melan* 
choly losses as the Comet, Frolic, Bothsay Castle, 
Lady Sherbrooke, &c« 

l2 
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ERRONEOUS CLASSIFICATION OF MERCHANT 
SHIPPING, AND EFFECTS THEREOF. 

However presumptuous it may be in me, I 
cannot help thinking that the present classification 
of shipping is erroneous, and is the very cause of 
unsafe and insecure vessels. It is quite notorious 
to every practical and professional man, that many 
an E 1 vessel is stronger and better than many 
an A 1 vessel is, the day the A 1 vessel comes off 
the stocks. Yet, the A 1 vessel will get insurance 
effected at a lower premium than the E 1 vessel. 
Ck)mpare the strength of the brig Ann, of London, 
(belonging to Messrs. Hibbert, and built in Ba- 
tavia, and which has been on the second letter 
these twenty-five years,) with the Brothers, of 
Whitby, (mentioned in foot note, page 42,) on the 
day the Brothers was launched, and before her 
timbers, made of green wood, had had time to fer- 
ment, putrefy, and rot. To have put them both on 
rocks, or a sand bank, side by side, with a heavy 
sea, the Brothers would have been in pieces 
before the brig Ann had well felt the bottom; 
and yet, the Brothers, being a first class vessel, 
Tvould have got insurance done on ship or cargo 
at a lower rate than the Ann. Compare the 
strength of some of our men of war, 50 years old, 
with some A 1 vessels in the merchant service 
on the day they are launched.—" Oh, but the 



14& 



man of -^c&ic cost a great deal more money per ton/' 
Very and you see she is still strong and 
seftpworthy ! do you think these vessels will be so 

fifty years hence The owner might, perhaps, 
very eaiididly soiftwer, I hope not*" I do not 
see the propriety of making age at all a conditum 
in classing ships, since the veriest tool that is 
launched, built, probably, like the Brothers, of 
green wood, not squared or unharked| and, in 
one word, half rotten, and the vessel hersetf 
untit to go to sea, is never refused a register ; and 
wlien inspected for the register-books, she is sure 
to be a fine, vessel inside sn& out, so &r as can be 
seen, it being then too late to inspect the timbers, 
on which the material strength d^nds, and of 
course she is reported A 1, at Lloyd's, and gets 
her insurance done at a low rate. This may be a 
I good reason for di^ensing with ceilings, like 
sliips in the navy, or having new vessels reported 
on, while in firame. 

The impropriety of classing vessels by age 
alone, seems forcibly to have appeared to the 
original anchors of the Red Register Book of 
Shippiiii,% as appears from the following extract 
from the explanation, at the beginning of it:— 
Instead of classing the ships which they gave 
an account of, according to tfaeir actual state and 
condition, ascertained by a careful surveyor, a 
new system was adopted, of stamping the cha- 
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racter of a siiip wholly by her age, and the place 
in which she was built^ without any regard, to the 
numner in whieh she was originally constraeted, 
tiie wear ur damage slie might have sustaiuedj or 
the repairs she might from time to time liaye 
received, being reMUj thereby at once 

obyiating the necessity of snrve3ring the hulls of 
vessels, lessening the inducement to build ships 
upon principles of strength and durability^ and 
taking away the encouragement to keep them in 
the best state of repair, that they might maintain 
iheir character in the Register Book alluded to/' 
I am not aware that the practice is yet very 
materially departed from, and age, wiliioutfurtJier 
particulars of materials, or the manner they are 
put together, and workmanship, is so much a 
- condition, that it operates as an inducement to 
build weak or insecure vessels, since parties rea- t 
son, if we build the vessel ever so strong, she 
will only stand her eight, ten, or twelve years on 
the first letter, and if we build her ever so weak 
or insui&cient, she will do the same, therefore we 
had better build her as slight and cheap, as 
possible, to last these number of years, since we 
have no inducement to make her stronger." Is 
this not the fact, and if so, does it not prove an 
error in the classification of shipping, in holding 
out an inducement to build cheap and insecure 
vessels 3 since it is notorious, that by the present 
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classification, the strongest vessel will be reduced 
to the second letter, alter a stated number of 
years, although she may then be stroDger than 
another just launched, and that the weakest yessel 
built, will just stand the stated number of years, 
on the first letter, as well as the strongest* In 
spite of sophistry, if strength and safety be the 
objects desired, the brig Ann, although thirty- 
seven years old, ought to be on tbe first letter at 
this day. 

Another great evil arising from making vessels 
stand so short a time on the first letter is, that it 
prevents ship-builders from being able to keep a 
stock of seasoned wood on hand, because a ship- 
owner, when he • wants a vessel, cannot afford to 
pay for it. A ship-owner must purchase or build 
a vessel as cheap as his neighbour, in order to 
, compete with him, and must just do -ds his neigh- 
bour does. Keep her insured, and if she is lost, 
all's well. Hence some vessels are built literally 
out of the green woods, or of timber just imported 
from abroad; and hence, wet rot, and dry rot, 
and all the ills that ships are heirs to. Hence 
increased risk to the underwriters, increased 
founderings, increased wrecks, increased loss of 
life, and increased damages to merchandize** 



* See Mr.Jjuig's evidenee befove the Steam Navigatum Otm^ 
nittee, on the greea wood in ihe tmmorCalite frigate. 
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There u no doubt, either, that a veisel with an 

good materials, as good workmanship, and in 
eYery way as strong and safe, might be built at 
any of the outports as in the river Thames. But 
although she were built as strong as the Success 
frigate, when compared with the Rothsay Castle, 
she would still be an outport built vessel, and 
stand a shorter time in the first class than a river 
built vesael* Hence another inducement to build 
weak and unsafe vessels, since parties reason very 
justly in saying, we are condemned hefore we 
begin to build; and although we were to build as 
strong as a rock of solid granite, we cannot get 
her to stand so long in the first class, as if she 
were a river built vessel. Hence, since we are 
condemned without being tried, it is our interest 
to buUd as cheap as poBsU>le/' 



BVIDENOE OFM R^FEARN ALI., MR. WM. MORGAN, 

AND SIR ROBJSRT SEPFIIVGS, B£FOR£ XUK 
9TEAM NAVIGATION COMMIXTfie. 

Mr. William Fearnall, ship-builder, Limehouse, 
London, in his evidence before the Steam Naviga- 
tion Committee, says I think it is of importance 
that it should be known that vessels ought to be 
built of sufficient strength to resist the ground, 
without taking damagei because it is the practice 
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of the d»y at presenti to get boats built {n^nw 

boats) by those that will build them cheapest, 
and not those who will build them best.'' And 
Mr. William Morgan, in his evidence^ says It 
has struck me that it would be advisable that the 
same kind of precautions that ar§ taken to point 
out to mercantile men, who h^ve to lade their 
goods, the diflference that there is between the 
manner in which cue. vessel is formed and the 
other, in order that they may make that seleotion 
which pleases ^em best. Mercantile vessels are 
constantly surveyed and classified, and in the 
notes which the shqH*brokers and agents circulate, 
they mention the class of the vessel. It serves 
also for the underwriter to regulate his expense of 
insurance, and each one knows what he has to 
incur. Some prefer a lesser freight, and some a 
larger freight. I would cause every steam vessel 
to be surveyed, and according as they are effi.* 
eientlyor inefficiently built,* they should have a 



* This is the very thing that is wanted^ to detennine whether a 
vessel is efficient or inefficiently built ; but, unfortoiately^ a muwy 
after a vessel is built> and planked inside and out, oomei rather too 
late to determine that point Vessels are surveyed by a surveyor <d 
the customs, to ascertain their dimensions, before they obtmn a oer* 
tificate of registry^ but it has nothing to do with the qanhliis or 
condition of them* 

Nothing can be more erroneous than the present method of detcr- 
nuuDg the tonnage of mercliant vessels. To aaoertain the soUd 
eontenti of a pBGinge>kDgtb» breadth, tfid depth a^ but 
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certificate of their class, and tlxat certificate of 
tiidr class should be as notorious as the circular 

■ 

to the shipper." 

Do you apprehend that the hulls of vessels 
are built with carelessness in those that go to sea, 
and are very often old — " Some are built un- 
commonly well, and some very loosely." 

Do you apprehend that any of them are built 
with carelessness ^< I should be loth to deliver 
an opinion, because I have not had sufficient 



in aseertaiuiiig the register tonnage of a meroTiaitt TesBel, only length 
and biead|]i are teken into acG0im1» and the depth is entirdy db- 
pensed with \ so that ajvessd of one hundred feet long, thirty feet 
broadband ten feet^te^, measures as much as if die wei« twenty 
feet deep, although it is evident if she were twenty feet deqp« she 
wotdd oODtain more than as much again of say article^ because the 
rake at tiie st«n and stem> and Ae contracting of the bottom 
towards die keelj would take more space from die stowage than the 
space oceupSed Sy the iq»per ded: beams, suppoang ber« fer sake of 
iHustralion, to have only one ded; Bven with an additional ded: 
and beams, it isbdieved her capamty fer stowage would be doulded^ 
because she must have an upper deck and beams altliough only ten 
feet deep. If she were thirty^ forty> or fifty feet deep, and con- 
sequently would hdd three, feur, or five times as much^ dm would 
still be only of the same r^jbter tonnage^, and benee the veiy 
unwinnT capacity of merchant vessds, in proportion to Ihdr tonnage. 
^ Hence too, fer sake of canning large cargoes, in proportion to the 
register tonnage, and saving dock dues, &c. vessels are built, ill- 
proportioned fer standing up . to diew< canvas, sailings taUng the 
ground, or for entermg shallow haibours. While rules are given for 
finding the length and breadth of vessels to the greatest nicety, the 
depth, on which, in large vessels, hundreds of tons of contents, or 
space, may and do dqicnd, islsftentir^y out of the calculation. 
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♦ ' 
experience. I have known vessels built so very 
Alightly» that it ie not at all unlikely they ehoold 
have been lost.'' 

Can you speak of any accidents happening to 
vessels arising from the siightness of the hoard 
-^^^ No, I cannot. It has not excited sorprise in 
me, that many of those steamers, or some of diem, 
have been lost, having had an opportunity of 
seeing them hnilding, but whether it has been the 
identical ones, which escdted my observation, I 

cannot tell/* 

Are you aware whether it is the practice, 
before a vessel can obtain a certificate, to be sur* 
veyed?'*— " I do not know ; I should imagine nol^ 
from the carcasses i have occasionally seen." 

*^ Is your knowledge of steam-vessel building, 
with respect to vessMs navigating rivers, or sear 
going vessels More of sea-going vessels 

than of river-going.** 

And 8ir Robert Sej^ings says, I should 
tiiink nothing would induce me to j^ve lip the 
filling up of the ships, because we have had im- 
portant instances, where ships would have gone 
down, if they had not been filled in. A cutter, off 
tlie Isle of Man, lost all her stern-post, and ix 
considerable way up what is termed the dead 
wood, and the bottom. We had one of our steam 
vessels, the African, going round to Portsmoutii, 
got upon the Kentish Knock, carried away her 
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keel from end to end, and a great deal of the 
pl«ak at the bottom ; but^. neTertheiess, she got 
round to Portsmouth, without making little if 
any water whatever, which was prevented by the 
plan 1 have reeommended*^' 

Was ike plank torn off Part of it, the 
starboard side. There are several instances of 
the same kind; the Gloucester had a very consi* 
derable shock in coming from the Mediterranean, 
ill striking upon the famous rock of Gibraltar ; 
she was very much shaken, but she ^lade no 
water/* 

" She must have gone down if it had not been 
for that?" — Yes. She made little or no water: 
her keel was gone*'' 

Now, although the above evidence relates to 
steam vessels, there is no doubt the whole of it 
iipplies as well to sailing vessels. 

Since, l&en, there is no difficulty in making 
steam and sailing vessels stronger and safer, the 
question arises, is it desired to do so? It is too 
notorious to admit of doubt, that many vessels are 
built with a full knowledge that they will be 
easily lost; and some ship-owners object to 
caulking their vessels' ceilings and limber boards, 
not so much on account of the expense, as because 
it would lessen their chance of getting an aban- 
donment to the underwriters, in the event of the 
vessel's being stranded, or in danger, since it is 
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almost mmiably preferred, that a Yeaael ahould 
be totally lost, provided the passengers and crew 

be safe, when she gets on shore, to being got off 
again, even although she should be insured to 
only half her value ; and a sale to tiie under- 
writer s," who are always considered good mer- 
chants, and sometimes get great bargains, is a 
common phrase. 

A ship-owner cannot be blamed for this, as it is 
both his interest and duty to preserve his property 
by every just and legal means in his power; and 
if losing his vessel, enables him to preserve her 
value, he has a just right to do so ; and it is tiie 
system, which hokb out an encouragement to 
have weak vessels, which is in fault, and not the 
ship-owner. I thiult it proper to state, in order 
to guard as far as possible against being mis- 
understood, tiiat- there cannot be a doubt that 
ship-o^v ners, and all persons whatever concerned 
with shipping, are as just, honest, upright, and 
conscientious as any other classes of society. 
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QBNERAIt REVIEW OP THE ADYANTAOES AND 
YEARLY SAYINO OP PROPIbRTY AND LIYES, 

WHICH MIGHT BE EFFECTED BY GIVING 
MERCHANT YESSELS SOLID BOTTOMS AND 
SIDES. 

As to the expense of strengtheiuiig vessels, let 
116 see how the question standsy expense against 
risk. 

PROPERTY. 

Taking the data from the New Monthly 
Magafiuue, that the number of merchant vessels 
lost, ayerages at the rate of one and a half vessel 
per day, or 547 per annum. 

Say that there might be preserved 
out of this number, if vessels 
had solid sides and bottoms, 
and the number is not over- 
stated . • . 200 

The average tonnage of 2,000 
^vessels, taking columns in each 
letter of the alphabet at random 
from the register book of ship- 
ping, is 185 tons, without taking 
in East Indiamen, which would 
probably raise the average ton- 
nage shipping to 200 tons; 
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but as more small vessels are 
lost than large, owing to their 
being more exposed about coasts, 
deduct 25 tons, or one-eighth 
party will leave net tonnage, 
per vessel 175 



Quantity of tonnage of 200 vessels 
lost annually • 85,000 

Say the value of the vessels and 
stores should be worth only 
10^ a ton, multiply by 10, to 
bring the tonnage into pounds 
sterling £350,000 

Say cargoes equal to the value of 
the vessels. Note.— Although 
many of the vessels might be in 
ballast, yet the damages to 
goods in other vessels, which 
are not- here taken into aecount, 
and losses to East ludiamen, 
&c« which might be prevented,^ 
vnmld fully support or exceed 
20/. per ton, for vessel and 
cargo, on 200 vessels} there* 
fore double the price of the 
vessels £700,000 

Cost ot jprepariiii]^ 35,000 tons of 
shipping, by giving them solid 
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bottams, &c. s&y even at 5/. per 
ton, or half the above amofant 

of tonnage, which is fai* above 

what it would cost ^ « • • • . • £175|000 

But thiB 175,000/. although disbursed by ship- 
owners in the first instance, would ^ot be lo8t| 
and would soon saye itself in premiums of in- 
surance; failing getting which, a ship-owner might 

safely take his own risk^ and there is little doubt 
of his vessel oonmianding a prefisrenee in seeking 
either passengers or a cargo, and would be the 

means of saving TOOjOOO/, per aunum, less the 
expense of repairs to the vessels. There is no 
doubt, either, that more than 200 vessels per 

annuiii, without aolid bottoms, will be lost, '\\ hick 
in precisely the same circumstances with them 
might be saved; and as there is no allowance 
made for damages to goods, it will not exceed the 
truth, to state the annual saving at 700,000/.9 
which will be lost in the sea, and benefit no 
person. How much the case is under stated, may 
be seen on reference to the cost of an Indiaman and 
her cargo, 

UVES. 

Say five men and a boy to every 100 tons, or 
six persons to every 100 tons, as allowed in the 

transport service, on 35,000 tons of shipping. 
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This will imaount to 2,100 lives of crew, besides 
pASsengerS) lost in steamers, troops in transportSi 

passengers in sailing vessels, Bce» Admitting some 
of the passengers and crews to be saved in the 
atM>ye cases, the numbers lost, and which might 
be saved, if all vessels had solid sides and 

bottoms, would still exceed two thousand, and the 
property saved above a milliou per annum. 



▲VTHOR^S OPINION OF THE ADVANTAGES OF 
GIVING MERCHANT VESSELS SOLID BOT- 
TOMS AISD SIDES. 

Let that portion of the public, then, who have 

occasion to embark in steamers or sailing vessels, 
and regard their own safety, — let underwriters, 
who are interested in savmg their own property, 
make it an object to ship-owners to build strong 
vessels, no matter where,* and to preserve them, 
instead of, as at present, an object to lose them, 
and make it neither so easy nor so desirable an 
object to abandon, by effecting insurance on them 
and merchandize on board of them, at a lower 
premium, and according to their real and not 

. ■ • 

* It i^uld stQl be proper to specify where vesed* were huSit, tm 
it eoQld not be supposed Umt Britiali oak would be exported to 
Gteada, ibr ioslinoei on purpoee to build strong vesBels. 
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^titious quBtUti^s and couditioAS, aUbaugU they 
should 8taq4 oA fiipal letter for a hundn^ 
years; let meircliaDts, interested in the safe con-: 
yeyance of goods, aU unite iu giving a decided 
preferencci to ^tr^j^ y^sseJla; mA if ^ Cammz 
rioners of the Navy can be prevailed upon, lei 
th^u also Qiark their sens^ oi ik^ uupro^.eweut, 
by giviog a decided pirefisneoee to, vowels wit^ 
solid bottoms and sides, over vessels without, 
when transports or hired vessels of any kind are 

required ; and i^peaiJiuig as a «eama%¥^^.^^.<¥V'^1il 
an apprentieesh^ to the sea— who h(|s navigated 

a ship, as master, to all the quarters of the globe 
—who has had some experience in superintending 
Ijhe building and repairs of vessels— Vfhp has 
also had eome experience in siu veyiag damages, 
both to vessels and goods — ^d a^ a surveyor of 
shipping*, I have no hesitation in stating it to ba 
my firm belief, tiiat they will effect a saving of 
upwards of two thousand hu^an lives aimiia%j^ 
and upwards of a million of money per i|iuuim, 
merchandize, which will otherwise be lost in the 
sea, or damaged by waj^r, or consumed by lire, 
and hepefit no person. Nay, wrecks on bank^, 
do a positive injury, as they must eiAer be 
marked by buoys, to shew where they are, or 
they become the instruments to wreck other 
vessels on. Nor do I consider this to be an 
opinion unsupported by proof. I consider it tp. 
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be proved in the cases of His Majesty's MfB 
Wolf, BvlMiii, Pyladet, Yigilant^ the cultttr off 

the Isle of Man, mentioned by 9ir Robearl 
Seppings before the Steam Navigation Committee, 
as having lost her stem post and part of her dead 
wood; the African, government steamer; the 
Gloucester, as having lost her keel 5 the liclio, 
government steamer; but, above all, the Success 
frigate, hitely returned home. With solid bottoms 
and sides to steamers and sadling vessels, T con- 
ader it to be beyond dispute, that more than half 
Ae vessrii and Kfes^whieh wHAm^ &m will %e 
kwl, 9Mi as Hiey may he registered in Lloyd's Lii^t, 
(MT edsew^re, might, m precisely the same cir* 
eonMstaMe^in all ether mpeets^ be mm^ What 
biii^rs: the adbpHon of them then, and Ifae 
effecting of such desirable objects ? It is neither 
the expense of making vessels stronger, nor of 
eaulkiag the eeilli^ and limher botvds of ilhose 
already built ; nor the interests of sliip-huihlerf?, 
surveyors <^ shipping, and ship's tradesmen; nor 
§m flfprebensinn the dry rot^'*' although^ aM 

.» ^ >■■' ^ - 

^ That the exdusdcm of air from between the tinibetB does not 
pNduee the dry rot is proved by tiie fiQ^erionceof the Royal NaVy; 
the caise of the Lady IMacm^ meniioDed' atptge 85; life tinbcM 
placed dose together opposite ships and snitdca' «" tte j. &o.; die 
sheathing boards under the copper, and tarred paper of eopperad 
vessels* bottoms, from which the air is compieteljr eKduded'on botfi 
<Mfls^«tliftdoiibliikg:of iresssis' sides mai lMtfaatt> Ao^ ttc. 

m2 
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assisting; it is the present system of insurance^ 
proceeding on the erroneous classification of 

shipi>iijg, positively operating in iavour of weak 
vessels, and against strong ones. 



£XT£NT OF TONNAGE IN THE MEROANTIUB 

NAVY, See* 

m 

The iiuniber of vessels registered in the Red 
Register Book for 1832, exclusiye of the 8U]^le- 
ments and East Indiamen, is 15,577, and if we 
average these at 200 tous each, it will give 
3^115,400 tons, to which if we add the supple- 
ments, tonnage of Indiamen, above 55,000 terns, 
tonnage of ships in India, built and registered 
there, and navigated by British subjects, steam 
vessels not registered, and omisuons, it will 
raise the tonnage of the Mercantile Navy, to 
probably three millions and a quarter. 

If we conceive this immense quantity of ton- 
nage, employed in the transport of life and 
merchandize, and thai the strength^ wfety^ and^ 
durtibUtty of H might be inereased nt a nmatt 
expense^ and which expense Avould, in by far the 
majority of cases, repay itself in a short time, in 
insurance saved, it may appear an object of some 
national iiii|»ortance. 

I can inibrm the labourers in the same vine-» 
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yard with me, amongst whom^ I believe, I may 
reckon Sir Robert Seppings, Mr. Knowles, Mr. 

Fearrittli, Mr. Watsoiij Mr. Cadogaii Williams, 
and tbose who signed the certiticate of Slfit May 
last* and to some of whom it will not be new, 
lliat so far as the ^eat majority of Merchant 
Shipping is concerned, and however clearly and 
indisputably they may prove that tens of thousands 
of lives of human beings, and property worth 
millions of money, mig-ht be saved in steamers 
and sailing vessels, there is a secret and deadly 
influence at work, which will defeat all their 
endeavours, unless it be altered ; viz. the present 
classification of Merchant Shipping, and system 
of insurance. So £ur from its being an object to 
a ship-owner to preserve his vessel, there are 
many cases, under the present system, where it 
is his interest that she should " melt away, and, 
like the baseless fabric of a vision, leave not a 
wreck behind !" The case is proved to demon- 
stration, by a comparison of the Royal and 
Mercantile Navies of this country. In the Royal 
Navy they have no assurance to rely upon, and 
hence strong ships, which are preserved, in nine 
cases out of ten, where they would formerly have 
been lost, when they were built upon the same 
construction as Merchant Steam Vessels and 
Shipping now are. In the Mercantile Navy, 
including Steamers, they have assurance to rely 
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nfcn, a»d belief wmk T fiiio i tj whirii m loi^ 
nnee it ia a matter of indifleraiea to ihe oimer^ 

so far as the value of the vessel goes, whether 
ahfi be lost or not. Nayi as heS^xe atidt it U ia 
most coaes to hk advantage that she should be 
lost. Tins would all be very well if there were 
only MprOfmMm and undaMrritajPi ocmoemed^ 
but) unfortimafeely, there aie alao Uvea, merehaup 
dize, and pro|>erty at stake. It therefore concerns 
aot only every peraoa who goes afloat^ and baa 
bis or bar lib in ettimation, bat every peraon. 
vrbo does not go afloat, that steamers and mer- 
chant vessels should be made stronger and aafBr, 
aince all aea inamanee ia naMber moflre naa kaa 

than a tax on sea-borne articles. Let, for instance, 
a hundred colliers, laden with coals for London, 
be loat, and it will not only i^m tiia priea of 
coals at London, but also in the country; nor 
does the rise price end with tba inrniediata 
loML A big^iar rate af iMurance wiU be 
Maaded, to oever atmihr riabr, aad benise a taa 
on the article ia perpetuity, which must be paid 
Igr tim i^onmunee*' It ia aimilar with all adMr 
attialea, aaA finena An ftmndatimafcy an mnaifiai 
sary tax. 

A few nuoe aodi loaiea aa tba Cbnet, TroUe, 
aaui RoAaay Gaalle BteanieB%-i4ha Lonl ISslfitta 

and Czar smacks, — the Berwick smack and British 
Qnaen, aaentianad in. fiajptnin Mactia^s latter to 
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the Bteam Navigation Committee^tiie Garn Brea 

Cllstl^, the Lady Sherbrooke, Trusty, Rover, and 
tbousands of others whose names I do not know, 
and many where no indiridual htis bfeen 8pat<ed to 
tell the tale; besides the horrible accounts of 
survivors of vessels water-logged in the North 
Sea«, who Have been Compelled to support life 
oh ^h other^li bodie6,~the Hmdbstan^ Earl of 
Abergavenny, Gabalva, Prince Regent, Kent, and 
Rojal George, East Indiamen, — and we are in 
li very vriy for siiniltbh disasters and calar 
miti^s, — and it is to be hoped the national attention 
will be roused^ to consider whether the " dangers 
Itad aeeidtots of ihe seas^^' may not be diminished 
by one half, and whether we are riot at present 
under the inHuence of an artificial system, which 
very much tends t6 increase diem. 

Under-writers may say, but how are we to 
ascertain the real qualities and conditions of 
v^tels, whMW with solid sides and bottoms or 
#it1kmit them. I hav^ already siaid that it is 
preventive measures which are wanted, and not 
remedial ones^ ifind^ adl remedial measores comie 
foO Iflfte, flind iiKhough we cannot remedy the evil 
altogether in vessels already built, we may go 
&r to prevent xt in vessels to be built* 
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OOHPARISOIf BBTWEEM STBAMSRS AND MER- 
CHANT SHIPPING, AND STAG£ COACH£S 
AND WAOaONS. 

Mercfauit steamers and merebant vessels, in* 

cludiug East Indiamen, may not iaappositely be 
compared to stage coaches and stage waggons. 
The one set carry passengers and goods on the 
water for hire, the other set on the land. Now 
it would not he tolerated that the proprietor of a 
stage coach or Wiiggon should have an unsafe ve- 
hicle, to break down and risk the necks and limbs 
of His Majesty^s subjects, and lose the property 
committed to his charge, when the method of 
making a .stronger and safer vessel was known and 
pointed out to him ; nor would it be received as 
any exculpation, that a vehicle on the improved 
construction would cost Liin a sixth part more of 
price, or even a half, or even double the price j 
far less would it be allowed him to plead in 
justification, that his vehicle, although unsafe, 
was insured by a person who in all probability 
had never seen it, like the majority of cases where 
shipping is insured, and that, so far as his pocket 
was concerned, it was his interest to have a cheap 
and insecure vehicle, instead of a strong and safe 
one. So &r the comparison between steamers 
and merchant shipping, and stage coaches and 
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waggons, holds good, except that the vessels^ 
instead of bieakiag tke necks and limbs of the pafr- 

sengers, drown them ; but there it because 
the proprietor of a stage coach or waggou does 
not insure it, and thence it becomes his interest 
•to Lave a btroiig- aud safe veliicle, and which he 
{HTOGures accordingly. The same causes would 
produce [urecisely die same effects in shipping. 

The root, origin, and real efficient cause, theare- 
fore, of the present unsafe state of steamers and 
merchant shipping, and consequent drownings and 
loss of property, is the system of insurance f and 
hence the article quoted from tlie Edinburgh 
Encyclopedia ;t the pamphlet written by Sir 

* Milfions of money paid or transferred from one hand to another, 
aa inaunnce, in inauiance brok^' officers^ or huBks, would not have 
pfcaerved the Bvl of Abergftvenny Batt Jndiameo^ but less than 
ten thowaad pounda^ expended in fgnrng her a lolid hottmn^ would 
have preaerred her^ and all the Hvea and property which were lost 
in her. Solid bottoms would haye* preserved the liTes which were 
loat In the Comet, Frolic> and Bo<haay CSaatle, steamers, and, in 
similai eircumatanoea, all other tiunga being precisely the aame, aolid 
bottoms and ades, (stringers, cross laid decks, &)& excepted,) woidd 
prevent sudi losses in future. 

f I am informed by Dr. Brewster that the Bmperor of Buaria 
has sent to Ur, Harvey, the author of thia artide, " a magnifiBent 
diamond ring, aa a teatunony of gratitude ibr the valuable investi- 
gations published in that arti^" 

It would appear thereby, that Russia is paying some attention to 
the imptovonent of the construction of her martial and oommeniial 
marine, and Gteat Britain will probably, some half oentuiy henoet, 
be forced to adopt the very plan wUdi we have taught her and 
other natiooa^ and which we have allowed them to be the fint to put ' 
in practice. 
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Robert Seppings, and read beibrfe the Royal 
Bodetjr, Mmh 9^ 1620, $iid publkdied in ihn 
PhUoM^ieal TntMuHamis, On ti N^w Pi4rt- 
ciple of Ootlstructin^ Ships in the Mercantile 
Navy," the papers written, and lectures deli^ 
fiSrtd al ths Ro3fal lostitiltitiiii, hj Mir. Kliowles^ 
IIk. ^ all proving incontrovertibly that merchant 
ships might be built stronger, safer, and mor^ 
dunbk^ tfl a small etpense, sre^ ntftMhelM, 
diira§afM,beefliiM, on ac^^unt the insuranefr^ 
there exists no cordial desire to make tfaeid 
ittonger and safet* 



CASES IN POINT, IN MERCHANT VESSELS 

iftrAidH Are not insvrbd being strongly 

TIMBERS, &Ca 

I have never seen a finer body of timber in any 

merohimt vessel, than there id i<i ffcfr Ro'fnl 
Sovereign and Duke of Buccleugh smacks, built 
by Robert Menaies and Sons, shipbuildtis, Leith, 
wba flivalsd Mtdiii^ tfafif SoyAl AdelalM Mnner, 

i*eferred to. 

These smacks ply between Leith and London, 
aiMl aia not insured^ and tkiMr ^i^' aSNitbsp proof, - 

that the public safety is thereby more attended tO, 
and it is iirom oompanies like those, to which 
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these vessels and the Royal Adelaide bel^g^ 
who nm their own riskS| that we are to look for 
tbe fint idoptiati of M itnfmrfd ttietbod o€ 
cmMtnietiQib 

As a very general misoonoeption prevails on the 
distnaee wkkh dio tiinbani of teasels im sfkrf^ 
or 0i|»afale from eaeh other near the IsM^ Mp» 
posing it to be greater than it really is, I have to 
ronairk that it does not in general, exceed upon 
iho avoiage^ three kioiiee in a well buik veieel j 
and thi^ in a YeMel of abe«l 340 tom^ lately huilt 
by Messrs* Menzies and Sons^ lor public sale, at 
lieithi tho viMsank qiaeos betireea tile tiiftbere at 
ti&e heels, or lower endli of the first futtoekSf sad 
filling in timbers, Sec. did not average three 
inches from end to end of the vessel* This 
vaaa fiuth&l wett built diip under Hie pma^ 
construction. 



HOW THE B OF MERCHAN'T VKiiS^S 

' There is an excellent letter in tlie Report by 
^team Nav^atiou Conunittee, from Mr* 
Sfnmn»f.mmvf!0»f^ Lstd YissQiiMkI Meltkmmei 
Aaled €«stoni^^io«Ber Holyhead, Sli SiqitemSer, 
1931^ m which ho mostjudjdously suggests, that 
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an Act of Parliament should be obtained for all 
vessels carrying passengers, to lihe following 
effect : That the builder shall, in the first in* 

stance, extend his ceititicate, by inserting therein 
the scantling of the^ship^s keel, floor, fiittock, top 
timbers, ke. with a desOTiption of her ftslenings, 
which shall be reitei tited by the Surveying officer 
of the Customs, in his certihcate, with the addi- 
tion, if such ship is intended to be employed in 
the conveyance of passengers, that the' scantling 
of her timbers, and the description of her fast- 
enings, are of the size and strength required 
(by such an Act of Parliament) accordiDg to her 
tonnage.'' 



8U6GBSTION SHOUU> BE FOLLOWED UP, AN0 

ACT OF PARLiAM£NX OBTAINED. 

Nothing could be more judicious or proper than 
such an Act, and my only objection to it is, that it 
does not go £ar enough. Instead of restricting it 
to vessels canying passengers, it ought to be 
made general to all vessels, and a survey ought to 
begin at an earlier period, seeing that when a 
vessel is . closed in, it is too late to see her tim- 
bers, on which the principal sftreogth. depends. 

Let the underwriters, then, apply for an Act of 
^Parliament, in which they will be seconded by 



Digitized by GoQgle 



the whole public^ who are interested in saving 
life and property afloat, to make it imperative on 

ship-builders, under penalty of not e^etting a re- 
gister, to apply to the Surveying Oihcer of the 
CuBtpm-hoiise where the vessel is to be regis- 
tered, and also the Surveyor of 81ii[)ping, com- 
monly caUed Lioyd^s Surveyor, of the district, to 
inspect the vessel, when she is rammed or framed, 
and before any planking is put on her, inside or 
- out, and take the particulars of the depth and 
thickness of the keel, kelson, timbers at various 
parts of the fabric, stem, stem post, &c. all which 
might be done in a tabular fonn, with little 
trouble, and at no expense to the builder, and 
also the kind of wood the various parts are com- 
posed of, and whether it be well or ill seasoned, 
and free from sap-wood, (the mother of the dry 
rot), knots, or defects, also the form of structare, 
and whether the timbers are wide apart, or close 
together, or united, with the ^listenings, and their 
sizes ; all which particulars to be entered in a 
book for the purpose, at the time, and on the spot. 
A second survey to be held, and the particulars 
taken, when the vessel is fully timbered, and 
before she is closed in ; and a third when she is 
launched and .completed* The Surveyor of the 
Custom's book to be kept where the vessel Is 
registered, and the Surveyor of Shipping, who 
should be appointed by the Underwriters, (the 
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iamA surv^yoKS d» at prestfil are tiie kni and 
■ml €mtBfe^nA) 9aA who wwM wuAlj tfa» lit 

the Surveyor for Lloyd's, should transmit his 
h^okf whamm any yeisel k,]auiiCihQ4t tftLlajd'Sy 
te b« open ie tli*' iaBpectioii of att mMmad. 
All tlie above particulars to be compared, and 
kiserled m the ship^fauilder's aad Sun%y«r ot 
tilfrCSttitam's oartifieate, and in ihe ship's l ie — 1»» 
as suggested by Mr. Sf)arrow, and they would 
thus become always aecessibie ejMimc% of tko 
hmtk and alMogth tfae.T^nd. 



s^RinsY ON nE^ rbmai ns Tm rothsat 

CASTLE, WITH REMARKS THEREON, AND 
IfBCBfiHSiTY OF SURVEYS. 

A survey on the shattered remains of the hull 
of th^ stm^ paokel Rothss^ Castl^) now at 

OutHde Planks, ihickneas as under. 

JDeaiplanks . llinch. 

IHtta. • ^ If tfiS^ inoh. 

VAmerifmi Bir/ch aiiiicl^.intlMiifcaii 

Top timbers 3^ to 4|» wludi ought tobe to 5^ inoh. 
2ndFuttock 4§to5, *» *' d| to 6} inch. 
IF^ttockfaa^' 5t *f fk^^ 

B^D0ir t0p1ud)6ii JlilMted^wilk ilmi ipikee^ MtsjiKdiHMdA 

Ipi^^ strake |,of an inch, planks 3viBdi. 

C^ign^fi) BmSMfi^. 
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Tlie above-named Robert Aoberts, ship-car- 
pffliter, of Conway, depOMS upon of^t^, 

John Owcn^ clerk, one of IJis Majesty's Justices 
of the Peace, for tbe county 9^ Camaryon^ Uiat to 
the best of hui> JH^ffiB^^ ib/^ ^i0^ abfivi^ spe- 
cified were much too light for a vessel of die 
tpmu^e of t^^ flotL,say Ca,stle. 

(Sig^e4) l^apBE:)^ 

Sworn bafore me, this 26ytk day of August^ 

(Signed) Joaf^QmMB^ 

And WiUianL looaa and Ifebert Omo, al^ips 
eai^nftefs, depose, Tlwt tlie vessel appeaaed Ip 

them to have been very slightly built j and that, 
in their, opinion^ smihBL hec new nor old* ti^hera 
were 8trong.eiioiig1i fi>r a vessel o£a larger burtibsn 

than from forty to fifty tons. And also, that had 

all her timiiers beea in a sound state, thfi^ iWHidid 

have been much too weak fiac her siBe.and engme* 

(Signed) William Junes. 

The mark q£ 
X. 

(Signed). Roberi; OvfESf 

Witness^ Jo^n. Griffith. 
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PREMIUMS OF INSURANCE SHOULD BE REGU- 
LATED BY STKENGTH OF VESSELS, AND 
REASONS WHY AN ACT OF PARLIAMENT 
WOULD NOT BE OBJEOTED TO. 

Underwriters wiU see from this description 
what sort of vessels they take risks upon ; and if 

such an Act of Puriiament us 1 liiivc .shortly de- 
scribed were obtuined, and the proper dimensions 
and scantlings of the timbers, according to ton- 
nage, were got from the master builders of the 
kiug^s yards, who can have no interest but for the 
general welfare of the country, it would com- 
pletely put a stop to such craft, whether steam or 
sailing, being built, and of which there are dozens 
running just now, and be the means of savbg 
hundreds of lives, and much property, which will 
otherwise be lost ; for it must be observed, that 
the owner of the Bothsay Castle cannot be blamed 
for the insufficiency of the dimensions of her 
timbers. 

There appears from Mr. Coxhead's evidence, 

to be something mysterious about the loss of the 
vessel ^ and it seems strange that it did not occur 
to the crew to bale the water out of her, when 
the pumps got choaked, and in doing which it 
appears they would have been cheerfully assisted 
by the passengers. What could be the reason for 
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the Oaptain refusing to quit the deck for a mo- 

mentj to see the water in the cabin, and for his 
making a signal to the steward, a full hour before 
the vessel struck, that all was lost ? 

Surveys as above described will do more good 
in preventing losses of vessels, than iii'ty surveys 
after the vessel is closed in and launched ; and as 
the pi ciiiiums of insurance should be regulated by 
this book at Lloyd's, it would hold out an induce- 
ment to ship-owners to build strong vessek, no 
matter ^vliere, and enable ship-builders to keep a 
etock of seasoned wood on hand, when ship 
owners could afford to pay for it* 

No ship-owner, building his own vessel, could 
object to such an act, because the vessel might pass 
into other hands, and it must be his interest to shew 
ihat she was a faithful well-built vessel ; no ship* 
builder, building a vessel for sale, could object 
to it, because it must be his interest to prove to a 
purchaser, by the interventicm of honourable men, 
and neutral parties, that the vessel was well and 
faithfully built ; and if any ship-builder or ship- 
owner did object to it, it could only be from the 
very worst of motives, and is the very reason why 
it should be passed. 



N 
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CaNCXUDING REMARKS AS TO FOREIGN NA- 
TIONS ADOPTING IMPRUViiMEiVTS IN 
SHIPPING. 

The Americans convinced us of the practical 
application of steam to naval purposes^ after it 
had been condemned and discountenanced here, 
(because it interfered with the interests of parties,) 
and still dispute the honour of the invention with 
us ^ it is to be hoped then, that we will not, for 
the sake of keeping up a . false and fictitious system 
of classing shipping, which benefits no person, 
and sacrifices the property in the sea, permit them, 
the French, Bussians, and other nations, to shew 
lis an improved construction of merchant shipping, 
and practically to convince us that " the prepon- 
derance of trade, is preserved, not by enterprise 
only, but by conducting commerce in the most 
efficient niaiiiier, and on the most economical 
principles,'' since, besides the lives lost, all ex- 
penses must come at last out of the pockets of the 
consumer. 
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EXHIBITION OF PROPOSED PLAN, MODELS 
AND DRAWINGS, AT LONDON, AND RE- 
CEPTION THEY Mlif WITH FliOM PARTIES 
INTERESTED IN MEROHANT SHIPPING. 

Should any person doubt the effect of the per* 

colators, a rude model of them, on a working 
scale, together with a drawing of them, may be 
seen and tried, on application to Mr. William 

Morgan, at Hore's Whaii, Hermitage Bridge, 
London. 

It is also due to myself to state that, when I 

was iu London, in October last, I offered to 
submit the plans, models, specidcatious, and draw- 
ings, with such explanations as I could give 
respecting them, to Lloyd's, the Committees for 
conducting the two Register Books of Siiipping, 
the Ship-Owners' Society of London, and the 
Royal Sailing Society, free of any expeiMej and 
they all declined to inspect them, excepting the 
Committee for conducting the Red Hegister Book 
of Shipping, who declined to express an opinion 
respecting them ; and I received an apology from 
the Secretary to the Royal Sailing Society, stating 
that in consequence of the prorogation of Parlia^ 
ment, he could not get a Committee Meeting 
collected together, much as he was anxious for it, 
and had used his best endeavours to effect* 
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Some people have been bold enough to think, 
that 80 far as our Commercial and Steam iNavy 
18 eoneemed, tkis argue*, ^ a loltai plank in the 

state of Denmark*" 



author's evidence before a committee 

OF XH£ UOlJS£ OF COMMOiMS, SIIXlIiG 
ON THE IMPROYBMENT OF STEAM NAVI- 
GATION) WITH INDfiX TO DITTO. 

HOUSE OF COMMONS, 

Committee (Select) Steam Navigution. 
Mercurli^ 29* die Septembris, 1831 . 

Colonel Sibthorp in the Chair* 

Orders, 

That Mr. J. Ballingall, (52, Wellclose Square,) 
do attend this Committee to-morrow, (Thursday,) 
at 12 o'clock. 

(Signed) Robert Sibthorp* 

( House of Commonsjy 
Jovisy 2^ die Sqttembrie, 1S31. 

Mr. James Ballingall called in; and Examined. 

[The Witness produced various models for the 
improvement of all vessels, with regard to 

safety, dm*ability, and prutectiun to cargo 
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from fire and water» in case of aoeidents at 
aeai which wei e examined by the Comiiuttee^ 
and so &r ae they were inspeoled, were 
approved of,} 

2335. You have been accustomed to the sea, 
have you not ? — ^Yes ; I am a seaman. 

2336. Are you a ship-builder ? — No, 

2337. Are you accustomed to steam-boats ; 
have you had any ooosiderahle opportunities of 
observing their eonstnietkHi and drfeot8?~A8 a 
passenger I have. 

2338b In what particular situations principally ? 
—Principally on the Firth of Forth. 

2339. Is it your opiiiiou that steam-boats are 
generally built with suf&cient attention to strength 
and public security ?^Most unquestionably not. 

2340. Do you remember any particular in- 
stances iu which accidents have happened from 
neglectmg those points ?— I do not recollect in- 
stances where there have been actual losses, except 
the liothsay Castle and the Frolic ^ not cases 
certainly which have come under my own oogni« 
zance, but which I have seen, from the public 
papers, to be particularly defective. 

2341. Are you of opinion that it is desirable 
for the public protection that some measures 
should be adopted to insure their construction 
with more strength ^ and greater attention to 
public security ?— Yes I am. 
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2842. Do the models n hich you have now 
exhibited, and the modes you propose, arise from 
your haTingobsenred that steam-boats are defective 
at present? — They do so. I have no object in 
preseiitiug those models but to mai^e th^m public. 

2343* Have you baiit any vessel upon this 
principle f— No, I have not. 

2344. Have you any thing else to state to the 
Couunittee which you think would be useful for 
them lo know, to promote the object they have in 
view, which is to prevent danger to the public 
from steam-boats ? — There is nothing which 1 can 
suggest further than the necessity of having pe- 
riodical surveys of all steam vessels. I consider 
it should be enacted, that all steamers should 
be filled in solid in their bottoms and sides, to 
above the line of load-water floatation;" that 
were the Counnissioners of the Navy to announce 
publicly, in any manner they might think proper, 
^^that having had 21 years' experience of the 
beneficial effects of solid bottoms in the ships of 
His Majesty's Navy, in point of strength and 
safety, they would give a preference to vessels 
with solid bottoms, when steamers, transports, 
or hired vessels of any description, were required 
it would have a beneficial effect* 

2945. You, as a practical man and part-owner 
and manager of a shipping company, which carry 
on a considerable trade, sea no inconvenience in 
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such regulations being made None whatever* 
I think they would be beneficial to the public. 

2346. Do not you think it would give confi- 
dence to the service i — Yes, 1 think it would do 
good to steamers. 

2347. Do you see any difficulty in that being 
done by the collector of the customs employing 
persons at any port?— None whatever. 

234S. Do you consider that the expense would 
be a burthen? — think the expense would be 
cheerfully paid, even by the owners of steam-boats, 
though the policy of the owners paying might be 
exceedingly questionable. 

2349. How would Ihat, in your opinion, be 
effectually done where there was not an opportu- 
nity of haying a regular surveyor; for instance, 
in some of the inland towns ; can you suggest any 
way in which the person appointed might obtain 
any tolerable information j supposing, for instance, 
' it were a carpenter ?— It is a question whether he 
might be of sufficient rank to be beyond partial 
iniiuence I but I would suppose some such person 
as an officer of the Navy; any body who knows 
any thing of steam-boats can easily see when ihey 
strain. 

BaOingaU^ JamBi. (Analysis of his evidence.) 

—Insufficiency of strength and public security in 
the general build of steam vessels, 23a&— Models 
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made by wHaess, «nd pmented to die Committee, 
in coDse<|iieiiee of the defective state of steam 

vessels, 2342 — Suggestions for prevention of 
danger ; that periodical surveys should be made ; 
that steamers should be filled in solids that the 
Commissioners of the Navy bhould amiounce their 
prefereukce to vessels with solid bottoms for trans- 
ports, 2344-^Sach regulations would be bene* 
iicial to the [luldic, and give confidence tu the 
service, 2345, 2346 — Method of carrying them 
into eifeet, 2847, 2849~£zpettse of survey by 
whom to be paid, 2348. 
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